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3D Animation on the Macintosh 
The Gruesome Creature in Species 


A Sneak Peek at SIGGRAPH ’95 


MODELING ANIMATION ©) MULTIMEDIA 
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There’s nothing funny about a presentation monitor 


that makes a lousy impression. And we kept that in 


MultiSyne XM29™ 
29" Flat Square Technology CRT 
(2 7" viewable image size) 
Max. Res: 1024 x 768 


Horiz. sean range 15-50 kHz 


Oh 


MultiSyne AMa7™ 
37" Flat Square Technology RT 
(35" viewable image size) 
Max. Res: 1024 x 768 


Horiz. sean range 24-50 kHz 
a oe 


MultiSyne XP3 fase 
37" Flat Square Technology CRE 
(35" viewable image size) 
Max. Res: 1280 x 1024 


Horiz. sean range 24-78 kHz 


mind when we designed the 
aoe MulaSynce XM and SP 
Series multimedia monitors. 
They're nothing less than 
you'd expect from NEC, the 
leader in display technology. 
If you display computer or 


video sources, or if you need 


stereo audio, these monitors do 


it all. And they do it big. With 35" or 27" of sharp, 


clear images that will make your audience take notice. 


Above all, these monitors are easy to use. You can 


connect up to 4 sources at once and switch between 


them using our full-featured remote control. And 


our on-screen menu system” lets you easily handle 


image adjustments. For great presentations det an 


NEC MultiSyne multimedia monitor — and practice 


your jokes. k or more information 


SEE. HEAR 


eall 1-800-NEC-INFO or 


AND FEEL THE 


for information via fax call DIFFERENCE” 


1-800-366-0476 and request 
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* Available on the XP37 and XMe7. as ra 
- MuluiSyne is a registered trademark and XM29, XM37. XP37, and Sée. Hear and Feel the Difference are trademarks of NEC Technologies, Inc. ©1995 NEC Technologies, Ine. 
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bla? Trek: Voyager 
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Legendary Journeys of Hercules | MCA/UNIVERSAL 
3 ©1995 MCA/UNIVERSAL 
Unsolved Mysteries 


The Tonight Show with Jay Leno 
RoboCop: The Series 
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The professional standard in 30 Graphics for Windows, Windows NT, Silicon Graphics Inc., DEG Alpha, MIPS, and Amiga Plattorms, 


FOR MORE INFORMATION CALL Outside the U.S.A. call 1-913-228-8000 
Pa Sane FAX 1-913-228-8099 
T -800-847-6111 —=wi-kK WEB PAGE HTTP://WWW.NEWTEK.COM 
‘'ncorporRatrTep ANONYMOUS FIP SITE FIP.NEWTEK.COM 


LightWave 3D is a trademark of NewTek, Inc. Amiga is a trademark of Commodore. DEC Alpha is a trademéek of Digital Equipment Corp. MIPS is a trademark of 
Silicon Graphics, Inc. Windows, Windows NT are trademarks of MicroSoft, Inc. © NewTek, Inc. 1995. | 
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99 Unlocking the Mysteries of Science 
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: A variety of tools, including colors, textures, and animation, 
; combine to help scientists better understand complex natural 
; : ae 
H phenomena. ¢* By Diana Phillips Mahoney D F p A R T M F N T S 
ben il a 9eeeeeoeeeseesee eo 
4 36 What a Set-Up! Editor's Note 4 
, Virtual sets—3D computer V 
graphics environments all Spotlight: 
synced to real cameras, News & Products 6 
rendered in real time, and 
populated with real people Tech Watch 13 
and CG characters who 
interact with each other— e Virtual playground for seriously 
are generating excitement ill children 
in the broadcast world. 
¢ By Barbara Robertson CAD/CAM 
Connection 19 


44 3D Animation on the Mac -------+., 


Animators creating complex effects 
should be critical about the feature sets of 


e Broad support for the STEP 
data-exchange standard 


the software they choose. Thankfully, the — 
Mac offers a wide range of 3D animation Portfolio 70 
programs. * By George Maestri e Summer movie showcase 
52 Dj A User Focus 75 
rect ctio n : e CAD and CFD contribute to 
By improving on its motion-capture system, America’s Cup win 
mmee Film a an ae tool ee enabled e Live theater uses computer- 
the director of the new sci-fi adventure film Species gen erated scenery 


to work in real time with a textured CG creature that 


was moving within an environment. Model Sh op 79 
* By Barbara Robertson 
@ Modeling a dinosaur with 


; metaballs 

5/ Shopping for Scanners -++++++++++++*p> Bo eee 
Part of the art of picking a scanner is Reviews 85 
understanding what you need it for and how that 
need matches up with the capabilities of the ® Caligari’s trueSpace 2.0 
different scanner technologies * By Ken Milburn © HSC’s Live Picture 2.0 

e Autodesk’s Animator Studio 

65 SIGGRAPH °95 Preview ne 
This year’s conference and exhibition, to be held next month in Los Angeles, Product Guide 92 
promises to challenge, fascinate, and enlighten. * By Audrey Doyle e 21-inch color monitors 

Products 95 


ON THE COVER 


Resources & Events 100 


Research Systems (Boulder, CO) created this month’s 
cover image using its IDL 3D rendering software. The 
image comes from a visualization the company created to 
show the magma flow that drives the movement of the 
Earth’s continental plates. The data used for the 
visualization—elevation data of the Earth’s surface and 
simulated convection data of the Earth’s mantle—was 
provided courtesy of the National Center for 
Supercomputing Applications. For more on scientific 
visualization, see page 22. 
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Let's Not Rush to Regulate 


| recently came across a disturbing news item. It said a New York judge has allowed an 
investment bank to proceed with a $200 million libel suit against Prodigy because of 
allegations of fraud posted on a Prodigy bulletin board by a subscriber. 

What's depressing about this suit is the potential impact it could have on 
“cyberspace” if successfully litigated. For example, it could set a precedent that makes 
online services responsible for the accuracy of all statements made by any of its 
subscribers—a responsibility that's absolutely ridiculous on its face and would make it 
almost impossible for online services to exist. Equally bad, such a case could open a 
floodgate of litigation against individuals, encouraging people to sue anybody who says 
something online that they find objectionable. 

The assumption such a lawsuit makes is that online service providers are 
equivalent to publishers and, thus, should be governed by the same laws. But clearly 
that’s not the case. Publishers can carefully pick and choose what goes into their 
publications. They can take the time to research what is written, evaluate it for 
accuracy, and then make an informed decision as to its appropriateness for 
publication. Moreover, publishing (or even broadcasting) is a one-way medium of 
communication that is not equally accessible to everyone. If you disagree with 
something that's printed, your only option is to write a letter and hope it gets printed. 
The balance of power, if you will, is tilted in favor of a select group of people. 

In contrast, online services are more like giant meeting halls. Come to the meeting 
and you have as much opportunity as anyone else to stand up and voice your opinion. 
It’s an egalitarian forum, a forum where communication is two-way, interactive, and 
basically uncensored. Asking an online service provider to be legally responsible for 
the content of every posted item is like asking the owner of a meeting hall to be 
responsible for every comment uttered by anyone who enters the premises. 

It's true that cyberspace can be an unruly place where you won't like everything 
you see. Like the Wild West of the 1800s, this is a new frontier full of uncharted 
territory. The law hasn't really arrived yet, and people are still making their own rules, 
feeling their way along, and seeking their fortunes as best they can. 

Now I suppose it’s unrealistic to expect such a frontier can remain uncivilized 
forever. Despite the beauty of such wild places, if they're ever to become home for 
large masses of people, they need to be tamed. But what's scary is the number of 
people who seem eager to impose upon this new land rules and regulations designed 
for another time and place. There have been other lawsuits filed and various proposals 
made to restrict or ban certain types of information and dialog that are deemed 
politically incorrect. 

But cyberspace is not just another geographical location that's basically the same as any 
other patch of land. It's a whole new mode of communication—more wide-open, more 
democratic, more free-wheeling than anything that has come before. It changes the game; 
it levels the playing field. With online technology, our long-cherished belief in freedom of 
expression is being given its ultimate opportunity, and information is becoming more 
accessible than ever before. I think it would be a mistake to be afraid of that. 

Yes, rules will need to be made and some infrastructure established. But let's not 
rush in too quickly with sweeping restrictions. This is a new mode of communication 
with potentially profound implications for society in general Let’s first take an 
appropriate amount of time to understand that potential and become acquainted with 
its advantages and disadvantages. If we can resist the urge to overregulate before we 
even understand its nature, we will likely find it will yield benefits we've never even 
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Just because 


we make HP plotters so reliable doesn’t 
mean we can't surprise you once in a while. 


ackard Company PE12554 
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e model priced at $3,995. Price does not include 


Now starting at 


$2,395 


HP DesignJet plotters are well 
known for their crisp, clean print 
quality. Are noted for their impres- 
sive speed. And, of course, are 
consistently applauded for their 
reliability, backed by a next-day, 
on-site service warranty. Now, 
with two new models, we bring you 
affordability. The HP DesignJet 230 
offers D-size monochrome plot- 


ting for only $2,395. And for $2,995, 
the HP DesignJet 250C finally 
puts color plotting within reach: 
For an output sample or the 
name of your local HP demo 
dealer, visit us on the World 
Wide Web at http://www. hp. 
com/info/9548. 


Or, call 1-800-851-1170, Ext. 9548° 
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SGI Teams With 
DreamWorks to 
Develop 

Digital Studio 


DreamWorks SKG, the 
entertainment studio formed 
last October by Steven 
Spielberg, Jeffrey 
Katzenberg, and David 
Geffen, is teaming with 
Silicon Graphics Inc. 
(Mountain View, CA) to 
develop the DreamWorks 
Digital Studio, a digital 
production studio for 
creating, storing, managing, 
and retrieving creative 
content. Designed as an 
open network available to 
third-party hardware and 
software vendors, the studio 
will be used initially for the 
needs of DreamWorks’ first 
full-length animation 
production and later in 
aspects of feature films, 
television, interactive 
products, and music. 

According to SGI, the deal, 
valued at approximately $50 
million, includes the creation 
of a computer animation 
production system named 
DAD (Digital Animation 
Dreammachine), the 
foundation of which will be a 
network of Onyx graphics 
supercomputers, Indigo2 
workstations, Indy desktop 
workstations, and Challenge 
servers; Cambridge 
Animation Systems 
(Cambridge, England: 
Hollywood, CA) has been 
selected to provide the key 
cel animation component of 
the network and will port its 
Animo 2D animation 
software, which provides 
digital ink and paint 
compositing, line testing, 
camera, and effects 
Capabilities, to the DAD 
system as part of the 
agreement. 

All products and 
technology developed under 
the DreamWorks/SGI 
agreement will be available 
to the entertainment industry 


Alias Games Tools 
for PowerAnimator 


or video-game and interactive multimedia 

developers, Alias offers PROcreator, a set of 
tools for version 7.0 of its PowerAnimator software. 
With PROcreator, game developers can 
automatically reduce the number of polygons in 
any polygon model, whether the model was 
created in Alias or imported from a variety of data 
sources. 

In addition, the product’s NURBS and polygon- 

based modeling system now supports polygonal 
Booleans; this feature eliminates seams where 


polygonal objects intersect, such as the seam 
where a character's arm is fitted to its torso. real time. In addition, all parties can merge in their 
Other features directly impact the end results own components and view and manipulate the 
on the target game console. These include the complete assembly while discussing issues of 
ability to interactively convert images created on concern on a conference call. Each participant in 
24-bit color systems into images with fewer colors; 
and the ability to identify nonplanar quads within 
models and make adjustments as required. 
(Toronto; 800-447-2542) 
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C-TAD Conducts 
Unix/PC CAD Conferences 


W" C-TAD Systems’ LOOK-IN+, users of 
Unix workstations and Windows PCs can 
conduct CAD conferences over Ethernet LANs or 


over a wide area network using standard modems 

the conference is a client ($695), and the 
conference is coordinated by a server ($2995). (Ann 
Arbor, MI; 313-665-3287) 
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and standard telephone lines. 

According to the company, LOOK-IN+ enables 
an unlimited number of users in remote 
geographic locations to share 3D CAD models in 


center. David W. Pidwell, 
Rasna’s president and CEO, 


as standard products from 
Silicon Studio, SGI's 


CA). Rasna develops, 
markets, and supports the 


the design’s performance 
before creating a physical 


entertainment subsidiary. Mechanica family of prototype. will remain with PTC ina 
integrated software, which Under the terms of the senior management capacity. 

PTC Merg es enables mechanical merger, which is expected to In addition, Rasna’s software 
engineers to prototype a be complete by mid-August, applications will remain as 


With Rasna 


Parametric Technology Corp. 


product design in software, 
then analyze and optimize 


Rasna’s business operations 
will be consolidated under PTC 


stand-alone products with fully 
maintained links to other 


(PTC; Waltham, MA) has as the parent company; | CAD/CAM packages. 
taken another step toward its its products will be 
goal of architecting the first integrated into PTC’s sid 
digital toolset for automating Pro/Engineer product Building SD 
the mechanical development family, its employees Worlds on the 
of a product from concept will join the PTC ° 
through manufacturing by organization, and its World Wide Web 
announcing plans to merge San Jose headquarters | 'W° once hs 
with Rasna Corp. (San Jose, will be retained as a a MOGNG Gd (00'S 10f 
primary operations building immersive 3D 


Rasna’s Mechanica 
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HP System Boasts 
Lightning-Fast 
Acceleration 


BD pate a renewed commitment to 3D 
graphics and to the technical workstation 
market, Hewlett-Packard is announcing two 
graphics subsystems for its J-series of RISC- 
powered workstations. Called VISUALIZE, the 
systems utilize a proprietary geometry 
acceleration chip, two years in the making. 
Dubbed “Lightning” internally, the chip has been 
hard-coded with geometry algorithms to 
accelerate 3D vectors (2300K), 3D triangles (675K), 
and lighted/shaded quads (325K). Further, these 
66MHz chips can operate in parallel. Using one 
Lightning chip each, the new VISUALIZE-8 
($5500) and VISUALIZE-24 ($7000) cards occupy a 
single slot and have optional support ($1500) for 
NTSC and PAL video out. 

The monster 3D machine, however, is the 


virtual-reality worlds on the 
World Wide Web. 

With Caligari’s (Mountain 
View, CA) 3D World 
Builder—which will have 
built-in support for the 
VRML (Virtual Reality 
Modeling Language) 3D 
graphics format—users will 
be able to create VRML 
output, transparently publish 
across the Internet, and link 


simple dragging and 
dropping, and they will have 
access to such modeling 
functions as 3D Booleans, 
organic deformations, and 
surface sculpting. The 3D 
World Builder will read 3D 
Studio, DXF, Wavefront, 
LightWave, and Imagine 
formats and will take 
advantage of 3D hardware 
through Intel's 3DR and 


3D objects to HTML pages, Microsoft's RealityLab. 
video, or other common Caligari plans to premier the 
media types on the World product next month at 


Wide Web. Users will also be 
able to arrange 3D objects, 
cameras, and lights through 


SIGGRAPH. 
Scheduled for release 
later this year is VREAM’s 


VISUALIZE-48 ($16,000), with three of the PA- 
RISC-based Lightning chips, custom HP CMOS 
ASICs, and 4MB of VRAM to provide a 24-bit 


double buffer with eight overlay planes. This 


subsystem occupies two slots in a J-series 


workstation or, with optional hardware texture 
mapping ($5000) and video out, a third slot. It 


(Chicago) WIRL 3D Web 
browser. An implementation 


of the company’s Windows- 


based VR technology, WIRL 
(for Web Interactive Reality 


& SEAR Salat tete NER SORES Siemens. 


VREAM’s WIRL VR Browser 
Layer) will be compatible 


with such Web programs as 


Enhanced Mosaic and 


NetScape. According to 
VREAM, users will be able to 
create WIRL worlds via the 
company’s forthcoming VR 
creation software, called 
VRCreator. 

VREAM unveiled 
WIRL in late May at the 
Mecklermedia 
VRWorld ’95 
conference, where 
attendees donned 
head-mounted displays 
equipped with 3D 
trackers to experience 
a series of 3D virtual 
environments, each of which 
was resident on its own Web 


HP 9000 J-Class: 


image on screen courtesy Dassault Systemes 


’ 


site. From one environment, 
a futuristic space station, 
users could fly into virtual 
planets to transport 
themselves to fully textured, 
fully immersive virtual 
worlds residing on other 
Web sites. One of the 
sample worlds was a virtual 
Wrigley Field, in which 
participants could look up 
and see the crowd or look 
down and see the grass of 
the outfield. 


Workstation 
Graphics 
on the PC 


Dynamic Pictures says it will 
be bringing workstation-level 
2D and 3D graphics to the 
PC desktop with the roll-out 
of a new line of accelerator 
boards targeted at OEMs. 
Based on the ZLX graphics 
technology used in DEC’s 
Alpha AXP workstations, the 
boards, which are targeted 
at the MCAD, animation, and 
multimedia markets, will run 
on PCI platforms and will 
support OpenGL. The first- 
generation board, the PV1, is 
available now and supports 
Windows NT. The second- 
generation PV2 is expected 
to be available Q1 1996 and 
will support Windows NT 
and Windows 95. 


Third-Party 
Developer 


Program for 
Working Model 


Knowledge Revolution (San 
Mateo, CA) has signed the 
first licensees in its new 
third-party developer 
program for Working Model. 
Used by design engineers to 
perform kinematics/ 
dynamics analysis, the 
PC/Mac-based Working 
Model applies the laws of 
physics to CAD entities and 
displays the results, enabling 
users to test their designs in 
the early stages to determine 
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if a model will perform as 
expected and will be worth 
the resources to prototype. 

The third-party 
developers are Mesa 
Software (Ann Arbor, Ml), 
which will create a new 
ADAMS file export module; 
and Vanderplaats Research 
and Development (Colorado 
Springs, CO), which will 
produce a Working Model 
optimization module based 
on its D.0.T. software. Both 
products will be available by 
late summer. 


Rapid- 
Prototyping 
Business 
Booming 


Last year was not only a 
pivotal one for the rapid- 
prototyping (RP) industry, it 
was also the most 
progressive year in its 
history, according to 
Wohlers Associates (Fort 
Collins, CO). More systems 
were sold in 1994 than were 
sold in 92 and ’93 
combined. Furthermore, 
revenue estimates from 
product sales and services 
grew by a whopping 99.7% 
in 1994, making RP an 
estimated $198 million 
industry. Meanwhile, unit 
Sales grew 84%, from 183 
units sold in 1993 to 336 
sold in 94. 3D Systems 
(Valencia, CA) led the pack 
in 1994 with 94 systems 
sold, followed by Helisys 
(Torrance, CA), which sold 
76 systems. 3D Systems’ 
installed base represents half 
of all systems installed. The 
remaining 15 system 
manufacturers share the 
other half. 

As for the future, Wohlers 
Associates estimates the 
1995 market to exceed $318 
million and the 1996 market 
to reach $475 million (these 
forecasts include the sales 
of RP products and services 
only and do not represent 
revenues generated from 
secondary tooling and 
duplicate parts). Unit sales 


BcsLIGHT fae 


offers three times the performance of HP's 
current CRX-48Z: The company boasts a PLBsurf 
93 number of 223. (By way of comparison, Sun’s 
top PLBsurf 93 number is 93. This standard 
Picture-Level Benchmark is used by all 
workstation vendors except Silicon Graphics to 
measure 3D graphics system performance.) 

A top-of-the-line 120MHz J210 workstation 
configured with a VISUALIZE-48 system will be 
priced at around $62,000. (Palo Alto, CA; 800-752-0900) 
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The Intelligent Way to 
Manage Images 


etrieving images from complex multimedia 

databases just got easier. With Visual 
Intelligence, a content-based image retrieval 
system jointly developed by Illustra Information 
Technologies and Virage Inc. (San Diego), users 
can search for any kind of image, including video, 
based on the actual content of the image by simply 
clicking a mouse on a sample image, sketching the 
rough outlines of a desired image, or scanning an 
image from print or a camera. 

Unlike existing image browsers and 
management systems, which use keywords to find 
and retrieve images, the Visual Intelligence system 
“looks” at the image and understands its features 
so users can ask the system to “find other images 
that look like this one.” The system's object- 
relational architecture handles audio, video, and 
still images through the use of VIR DataBlades, 
“snap-in” software modules based on Virage 
technology. 

Scheduled to ship last month for the SGI, the 
Visual Intelligence system includes a VIR 


should hit the 1500 mark by 
the end of 1995, with as 
many as 540 units sold this 
year, the firm predicts. 


deliver as a result of a recent 
OEM agreement that calls for 
Sense8 to offer a bundled 
virtual-reality system for the 
PC that includes VR 


software from Sense8 and 
Sense, graphics hardware from 
Intergraph Intergraph. 


Scheduled to ship in late 
summer, the system will 
combine Intergraph’s GL 
accelerator, Sense8’s 
WorldTooikit NT version 2.1, 
and one year of support for 
an introductory price of 
$8230. According to the 
companies, the system will 
provide up to 10 times the 


Bring VR to 
the Desktop 


Workstation-level virtual 
reality for less than 
$10,000? That’s what 
Sense8 Corp. (Mill Valley, 
CA) and Intergraph 
(Huntsville, AL) promise to 
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DataBlade ($995) and the Visual Intelligence GUI 
($595). (Oakland, CA; 510-652-8000) 
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KUB's Zydeco 
for Animation and Effects 


ased on KUB Systems’ proprietary DANCE 

(Digital ANimation Compositing and Effects) 
technology, Zydeco is an integrated system for 
simultaneously manipulating and compositing 
multiple live-video inputs and layers of graphics 
images in 3D space. With the new product, users 
can create uncompressed digital video effects for 
any number of 
live-video and 
static elements, all 
without fixed 
layers or priorities. 
In addition, the 
product's Pick & 
Place user 
interface, which 


runs on a Power 
Mac, makes every object and layer available for 
instant manipulation. 

Zydeco accepts graphics and QuickTime 
movies from any Mac application; QuickTime 
movies can also be exported. Added features of the 
product, which starts at $26,900, include two fully 
animatable foreground video layers, two static 
background frame stores with pan or tilt to create 
a seamless backdrop, independent drop shadows, 
and the ability to input and output component (Y, 
R-Y, B-Y) and digital (SMPTE 259M) video. (Foster 
City, CA; 415-572-6140) 
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to 1152x864 resolution, a 
24-bit Z buffer, 8MB of 
texture memory, textures up 
to 512x512 resolution, a 
texture-fill rate of 15 
MTexels/second, and, via an 
optional transform 
accelerator, up to 440,000 
independent, Z-buffered 
triangles. Senseé will also 
offer systems configured 
with higher-performance GL 
accelerators that will 
provide more memory for 
higher resolution, more 
texture memory, and 
additional features. 


performance of previous 
WorldToolkit PC-based 
offerings. Furthermore, the 


GL accelerator that will 
come with the system will be 
configured with 24-bit 
double-buffered color at up 
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First in the third dimension™ 


One Hercules Drive, PO Box 560, Colchester, VT 05446 
(SO2) GS55-3159 Fax: (802) 655-1439 
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V iow point Datalabs 
(Orem, UT) has opened two 
motion-capture and laser 
scanning service sites—one 
in London and one in Los 
Angeles—for applications in 
animation and special effects 
for games, feature films, 
videos, and broadcast TV. 


.., an effort to expand its 
presence in the rapidly grow- 
ing video information mar- 
ket, Tektronix Inc. (Wilson- 
ville, OR) has announced 
plans to acquire Lightworks 
Editing Systems Ltd. (Lon- 
don). The companies plan to 
integrate Lightworks’ editing 
systems with ‘Tektronix’s disk 
storage, networking, and 
archival systems. 


G -aphic Data Systems 
Corp. (GDS; Englewood, CO) 
has reached an agreement 
with LightWork Design Ltd. 
(Sheffield, England) to incor- 
porate that company’s Light- 
Works rendering capabilities 
into the next release of the 
GDS CAD program, antici- 
pated to ship in October. 


E quilibrium’s (Sausalito, 
CA) DeBabelizer Developer’s 
Toolkit version 1.6 for the 
Mac, a $500 value, is avail- 
able to the public for free on 
the company’s BBS: 415-332- 
6152. The Toolkit lets pro- 
grammers create custom 
readers, writers, and filters 
for DeBabelizer ‘Toolbox. 
Some advantages include 
faster execution § speed, 
greater control when han- 
dling multiframe files, and 
more control over image 
dimensions. 


E lectronic Arts (San Mateo, 
CA) has selected Wavefront’s 
(Santa Barbara, CA) Game- 
Ware 3D graphics software 
as its authoring tool of 
choice. Also, Time Warner 
Interactive (Milpitas, CA) will 
use Wavefront’s Activation 
software, the latest Hyper 
Plug-In for GameWare, to 
prototype and author games 
under development. 


News reported by Audrey Doyle, 
managing editor. 


EuLIGHT 


New IRIS Inkjets 


‘ ncreased automation, reduced operational 
costs, and larger print-area sizes have been 
incorporated into a new platform of inkjet color 
printers from IRIS Graphics. Called the IRIS 
Realist 5015 and 5030, the printers provide self- 
cleaning and self-calibrating features and offer 
automatic, cassette-fed paper loading of IRIS- 
supplied media. Users who wish to print on 
specialized media—such as low-fiber textiles, 
translucent materials for 

back-lit 
applications, 
archival 
watercolor 


at s 
—_ 


papers, and 
newsprint— 
can hand- 
feed them 
into either 


model. 

The Realist 5015 (starts at $35,000) provides a 
14x21-inch image area, while the large-format 5030 
(starts at $55,000) prints up to 21x28 inches. The 
printers are compatible with all color-capable 
computers and support all popular graphic arts 
file formats, including PostScript Level 2. 
(Bedford, MA; 617-275-8777) 

CIRCLE 106 


Glorious 


3D Acceleration 
W" the ELSA Gloria 3D accelerator from 
ELSA Inc., Pentium PCs can run OpenGL 


applications faster than workstations can. 
Available with 4MB ($2990) or 8MB ($3490) of 
VRAM, the board combines the speed of 3Dlabs' 
GLINT 300SX 3D processor chip with S$3’s 
Vision968 
2D 
graphics 
controller, 


seamless OpenGL 

drivers, and support for 1280x1024 in 24-bit 
color. The GLINT also uses 8MB of private DRAM 
as an additional 32 bits of pixel depth for 3D 
processing. 

Any application using Microsoft's software 
implementation of OpenGL can be immediately 
and transparently accelerated by plugging in 
Gloria and installing a driver. Other APIs such as 
Intel's 3DR, Microsoft's 3D-DDI, Criterion’s 


HX) COMPUTER GRAPHICS WORLD EUMEEE# 


Renderware, and Microsoft's RenderMorphic 
Reality Lab are now also accelerated. With a built- 
in display controller interface, the Gloria board 


also supports video processing. (Santa Clara, CA; 
408-565-9669) 
CIRCLE 108 


mFactory Speeds 
Multimedia 
Development 


argeted at high-end production studios, the 

mTropolis multimedia development system 
from mFactory boasts full object orientation so 
artists can create sophisticated, interactive worlds 
and share and reuse their components. 

The open-architecture system, which sells for 
$4995, comes with a library of predefined objects; 
some of these include animation and image 
manipulation objects, objects that perform 
mathematical calculations, and objects that mimic 
physical properties. Also, both the authoring and 
playback components of the development system 
are multiplatform-portable. (Burlingame, CA; 415- 
548-9249) 

CIRCLE 109 


Products written by contributing editor 
Laureen Belleville. 


ona Summagraphics 
graphics tablet and 
pen, there’s just no 
stopping it. Or you. 
Suddenly you're 
free of the mouse- 
trap. Creativity flows 
unrestrained from 
your mind to your 
fingertips. Naturally, 
intuitively, inspiringly. really and truly 


Forget pointand —_qrawing, painting, 


click. Now you’re 


exploring. And 
turning all your 
favorite graphics 


programs up a 


to your creativity. 


SummaPad™ Summa Expression™ 


4a”"x 5" 6"x 8” 12°K 12" 12"x 18" 


Summagraphics Corporation 1995. Summagraphics is not liable for damage due to omissions or typographical errors. All brand and product names 
Desire” by Dorothy Simpson Krause 


are trademarks or registered trademarks of their respective companies. “Wings of 


The new Summa Expression is not just a tablet. 
It’s a launching pad that lets you draw, paint at ye 4 
and create special effects with 256 levels of 

pressure sensitivity — and absolutely no limits 


Summa Expert™ 


computer design 


applications. But how 


~ 


Fresmaapetic 


could you listen to 


2) 


f Ficshnolbéy, our that when all those 


f 23 years of design ideas are scrambling 
“experience, our in your head, begging 
pioneering of graphics to break out? 
tablets in demanding So turn them 
loose, set yourself 
free! 

Get your hands 


ona’ i lint 


notch. With the pixel- 
perfect precision of 


our cordless pen 
and the flexibility 
of 256 levels of 
pressure sensitivity. 


aii th Vatest Summagraphics tablets 


dur nearest r seller. Or call 


1-8 
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Summagraphics: 


BORN OF PRECISION. 
FREE OF CONSTRAINTS.*™™ 


8500 Cameron Road, Austin, TX 78754-3999 
Tel: 800-444-3425 512-835-0900 Fax: 512-835-1916 
Email: sales@summagraphics.com 
World Wide Web: http:/www.summagraphics.com 


SummaFlex™ 
18"x 24” 


Dreams Do 
Come True! 


4 
42004 


ACURIS 


Bis the 
3D animation dream 
suite for the PC. 

IT’S HERE! It includes: 


CRYSTAL 


e Crystal TOPAS Professional 5.1 ’ ™ 
(the world’s easiest-to-use 3D animation software) 


e ° ® Sa 
Peskin Design Painters 5 PROF vanp oor | In other words, it includes all the latest 


(Natural-Mediae paint and image editing) 
e Kai's Power Tools 2.0 SE 

(cool gradients, textures, fractals, and filters) 
® Elastic Reality 1.01 


Satpe ee oh OaiCe Sernnetests) (worth well over $5000) is available now for 
e Leadview 3.0 


(image management and compression) ONLY $1995! 
as well as 4 CDs full of textures, images and 3D models CALL 800-TOPAS-3D 


from Acuris, Artbeats, CrystalGraphics and for more information. And ask us if you're dreaming. 


Imagetects, plus a $500 coupon from Viewpoint S94 : 
toward any 3D model in their library. Oh CrystalGraphics 


3110 Patrick Henry Drive * Santa Clara, CA 95054 © 408-496-6175 © fax 408-496-0970 « 1-800-867-2733 


versions of the hottest graphics software you'll 
ever want—to get you producing professional 
quality 3D animations quickly and affordably. 
And imagine, this awesome product suite 
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CrystalGraphics and Crystal Kaleidoscope are trademarks and TOPAS is a registered trademark of CrystalGraphics, Inc. All other copyrights, trade names and trademarks are the property of their respective owners. 
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incredible 
Universe Offers 


One-Stop 
Shopping, and 
Nore 


Whether you're looking for that hard-to-find 
CD-ROM title, or maybe you just want a 
bite to eat, a trip to an Incredible Universe 
will probably satisfy your craving. A 
consumer-electronics gigastore, Incredible 
Universe (a division of the Tandy 
Corporation) has an 
inventory of more than 
85,000 brand-name 
products, including 
TVs, VCRs, 
camcorders, 
computers, software, 
video games, and 
personal electronics items. 
That's just the tip of the iceberg, 
however. Each of the 10 Incredible Universe 
Stores nationwide offers state-of-the-art 
multimedia rooms with video 
teleconferencing, full-motion video, 
personal computers, home-theater 
systems, and digital satellite system (DSS) 
technology. An on-site multimedia library 
includes more than 2500 software titles. 
Unlike other consumer-electronics stores, 
Incredible Universe encourages patrons to 
play with the merchandise and, in fact, 
offers endless opportunities to do so. For 
example, the company’s newest store in 
Douglas County, Colorado, has a disc 
jockey who entertains “guests” with music 
and multimedia shows on a giant-screen 
video display, and a Karaoke studio where 
guests can record and star in their own 
music videos. Patrons can also test their 
Skills at virtual reality and other 
computerized games. Other attractions 
include a computer-equipped kitchen- 
design center and a computer upgrade 
center. There’s even an in-store McDonalds. 
To keep current on the latest technology, 
Incredible Universe employees (called cast 
members) are required to spend a 
minimum of 10% of their work time in 
training classes at the store’s Incredible 
University. 


TECH 


WATCH 


Sick Kids Get a Play Space of Their 


Very Own 


wer: ivxvi { 


The Starbright network will provide a virtual playground for kids too sick to enjoy 


traditional playgrounds. 


eriously ill children for whom the hos- 
a becomes a home away from 
home will soon be able to “play” with 
their peers, unencumbered by physical 
limitations, in a play space designed espe- 
cially for them. 

Entertainment mogul Steven Spiel- 
berg, chairman of the board of the Star- 
bright Foundation (a nonprofit organiza- 
tion comprising pediatric healthcare, 
entertainment, and new-technology com- 
panies and professionals), recently an- 
nounced the development of the first 
worldwide broadband interactive net- 
work that will link hospitalized children 
nationally (ultimately, internationally) into 
a fully interactive community. 

Referred to by Spielberg as a “merger 
for kids,” the venture represents a collab- 
oration between four leading technology 
companies—UB Networks, Sprint, Intel 
Corp., and Worlds Inc.—each of which is 
contributing the latest in its respective 
emerging technologies to see the project 
to fruition. 

Unlike current on-line communica- 
tion technology, which is generally text- 
based, says Lee Rosenberg, senior vice 
president of the William Morris talent 
agency and architect of the network pro- 


ject, ‘this ‘working lab’ is voice-based 
with full-motion video, which allows 
those too young or sick to type the ability 
to participate freely using voice, graphics, 
and pictures.” 

Initially, Starbright’s broadband net- 
work will be installed in a group of prese- 
lected hospitals. Plans for the pilot pro- 
gram call for its evolution into a 
nationwide, multi-user, interactive, point- 
to-multipoint network with virtual-reality 
play spaces in which sick kids can meet 
and play regardless of their condition, lo- 
cation, or capabilities. 

The networking infrastructure for the 
project will be provided by UB Networks 
through the company’s Geo family of 
ATM (asynchronous transfer mode) and 
switching products. Sprint will provide 
and maintain an advanced fiber-optic, 
broadband, digital transmission network 
that will link Starbright’s server with the 
participating hospitals. The network will 
employ Sprint's fully switched ATM tech- 
nology to transfer voice, video, images, 
and data from hospital to hospital and en- 
able network virtual reality. Teleport 
(TCG), =a 
provider of local telecommunications 


Communications Group 


services, will provide the local network 
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Pixel PRO— 


An Easy-To-Use Workflow Toolkit For Translating, 


Enhancing, And Managing Large Raster Images. 


Welcome to professional imaging 
software that lets you work effectively with 
high-resolution engineering drawings, maps 
and other documents. From small images all 
the way up to “E” size and beyond. In black- 
and-white or color. Easily translating between 
more than 30 raster formats. 

Get Cleaner Images 
And Smaller Files. Pixel PRO 
gives you a wide range of easy-to-use, 
icon-driven tools that help eliminate spots, 
holes, noise, and other problems. This 


Call 1-800-345-4856 
Now For Your Free 
Demo Diskette. 


powerful toolkit helps enhance and clean 
raster images quickly and effectively —so you 
get smaller files you can use more efficiently 
in other applications. 

Get Super-Efficient 
Batch Workflows. Best of 
all, Pixel PRO lets you save workflows and 
apply them to multiple files—even entire 
directories—automatically. And it monitors 
job status while you handle other work, 
boosting your efficiency to new levels. 

Get More Productive 
Now. Pixel PRO is a powerful solution 
for anyone who works with large raster files. 
And like all Intergraph software, it offers 
the industry's top-ranked support. Call 
1-800-345-4856 for your nearest dealer, 
and get more productive 720w. 


Intergraph and the Intergraph logo are registered trademarks and Pixel PRO is a trademark of Intergraph Corporation. Microsoft is a registered trademark, and Windows and 
the Windows logo are trademarks of Microsoft Corporation. Copyright 1995 Intergraph Corporation, Huntsville, AL 35894-0001. 
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INTERGRAPH 


SOFTWARE SOLUTIONS 
Mapping, Designing & Building A Better World. 


connections to the hospitals. 

Intel Corp. will provide the communi- 
cating PCs for each patient on the net- 
work. Each of the computers will be pow- 
ered by high-speed Pentium processors 
enabled with ProShare video-conferenc- 
ing software for patient-to-patient, real- 
time video and voice communication. 

The fully navigable virtual-reality envi- 
ronment is being designed by Worlds Inc. 
(formerly Knowledge Adventure Worlds), 
a producer and publisher of consumer 
and commercial multi-user 3D spaces. 
Unlike previous 2D, menu-driven inter- 
faces, the one Worlds Inc. is developing 
will allow users to move through the envi- 
ronment as if they are actually navigating 
a physical space. According to the compa- 
ny’s Rob Schmults, the most important 
“component” of the rich, graphical envi- 
ronment will be the kids themselves. 
“There will be a lot of things to do— 
games and such—but it's the participa- 
tion of the kids themselves that will make 
the environment. The goal is not to just 


give them a game; if that were the case, 
we could hand them Nintendo. The goal 
is to restore kids’ ability to interact with 
and express themselves to other kids in a 
shared play space. If a kid goes to a play- 
ground alone, he'll get bored. It’s 
cial aspect that makes it most fun.” 


the so- 


The installation of the network infra- 
structure for the pilot program has al- 
ready begun and will continue over the 
next couple of months in selected pedi- 
atric hospitals across the nation.—Diana 
Phillips Mahoney is senior associate edi- 
tor of CGW. 


Research Project 
Yields New 
Engineering 
Method 


sing the computer to generate analy- 
ses of static digital models has become 
standard practice among engineers. Ana- 


This image depicts the distribution of 
stresses for a plate with double-edge 
cracks in plane stress. 


lyzing structures that change over time, 
however, presents more of a challenge— 
but not an insurmountable one as evi- 


| Flock of Birds™ is thes six degree rf 

_ freedom measurement product for you. Let the Flock's 
features simplify your job- fast, simultaneous tracking 
of up to 29 points, fastest dynamic performance for 
tracking multiple points, no body blocking, proven 
long-range performance, and free interface software. 


Flock of Birds, is used extensively by industry 
leaders— including PDI, R/Greenberg Associates and 
Colossal Pictures —for bringing human motions to 
their computer-animated characters. Motion-capture 
software now available from Alias, Autodesk (3D 
Studio), Softimage, and Wavefront. Call for details 
about our no-cost evaluation program. 


See us at Siggraph Booth # 1400 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402 ¢ TEL (802) 860-6440 FAX (802) 860-6439 
INTERNET ascension @world.std.com 
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$1ze it up. 


B-size output for 
under $2,000* with the 
HP LaserJet 4V. 


Whether you're doing a check proof or 
final output, you need a fast, accurate way 
to do B-size printing. The LaserJet 4V 
not only delivers work at 11° x 177, but 
gives designers the high degree of 
accuracy they need. In addition to 
600 x 600-dpi print quality, HP ups the 
accuracy with Resolution Enhancement 
technology, microfine toner and 120 
levels of gray. And because deadlines 
are meant to be met, the LaserJet 4V 
: a handles a variety of paper sizes with 
y | | . ; ¥ ee " iia — a 33-MHz RISC-based processor and a 
Q sited fea. oe 16-ppm engine. B-size prints at 9 ppm. 
Of course the printer is totally compat- 
ible with all leading CAD software, 
including AutoCAD’. Adobe’ PostScript” 
software is optional. Get the accurate 
B-size output you need for less than 
$2,000. Call for more information and 
print samples‘ And get the big picture. 


HP LaserJet Printers 


CI eackarD 


*Average U.S. retail price. Actual price may vary. AutoCAD is a U.S. trademark of Autodesk, Inc. Adobe and PostScript are trademarks of Adobe Systems Incorporated 


which may be registered in certain jurisdictions. ©1995 Hewlett-Packard Company PE12532 


he P La Sse rJ et AV with *Call 1-800-LASERJET, Ext. 9165. In Canada, call 1-800-387-3867, Dept. 9165 
HP JetDirect card 


Offer good thru 7/31/95 


denced by a new technique developed by 
researchers in the Computational Me- 
chanics Laboratory at Carnegie Mellon 
University in Pittsburgh. Part of the first 
series of results from a five-year research 
project funded by a $1 million grant from 
Algor Inc., the new method, called do- 
main decomposition, can be used to ana- 
lyze solids and structures that change 
shape because of interaction with a flow- 
ing substance, such as wind or water. 

According to the researchers, do- 
main decomposition will likely be used 
by engineers to design products and sys- 
tems in the automotive and aerospace 
industries and will also have applica- 
tions in civil and bioengineering. Poten- 
tial applications include analyses of 
such things as a car antenna bending in 
the wind, the flow of blood through flex- 
ible vessels, and the wind-induced vi- 
bration of bridge cables, with the goal 
being to determine the impact of such 
factors on the strength and perfor- 
mance of the structure. 

Analysis of objects that change shape 
because of contact with a flowing sub- 
stance has always been difficult, because 
the behavior of both the fluid and the 
solid is directly related. “Imagine the 
flow of air around a flexible airplane 
wing,’ says principal investigator Dr. 
Omar Ghattas, associate professor of 
civil and environmental engineering and 
associate director of the laboratory. “The 
airflow creates pressures, which change 
the shape of the wing. The changed 
shape of the wing, however, affects the 
flow, which further changes the pres- 
sures on the wing. We really can’t sepa- 
rate the two behaviors.” 

Domain decomposition builds on the 
principles of finite-element analysis 
(FEA). FEA breaks a computer model 
down into small pieces called finite ele- 
ments. The computer analyzes the 
model by making computations on each 
of the finite elements to locate potential 
problem areas of the design. 

With domain decomposition, the FEA 
is carried a step further by breaking the 
model down into subdomain parts. “The 
computer performs FEA on each of these 


separate parts and then ‘glues’ the indi- 
vidual solutions together where the sub- 
domains meet,” says Ghattas. “When glu- 
ing the subdomains together, we use 
equations that represent the effects that 
the subdomains have on each other. We 
have applied this technique to fluid-solid 
interaction problems where the fluid and 
solid represent two adjacent subdo- 
mains.’—DPM 


Researchers 
Undertake Joint 
Project to Model 
Joints 


s part of a National Science Founda- 
| ae Grand Challenge grant, scientists 
at Rensselaer Polytechnic Institute (Troy, 
NY) are working in collaboration with 


Columbia University to study human 


Computational models of human joint mechanics could serve as 


surgical-planning tools. 


joint mechanics. The researchers are 
developing advanced computational 
models using parallel processing tech- 
nology to re-create and help analyze the 
impact that joint motion has on soft tis- 
sue in the human body. The goal of the 
research is to provide surgeons with a 
tool for evaluating new surgical tech- 
niques on the computer before using 
them on patients. 

“Currently, surgeons have a very lim- 


ited idea of what the stresses are inside a 
joint; they rely primarily on feedback 
from the patient, because this stress 
results in pain the patient can feel,” re- 
ports Dr. Mark Shephard, director of 
the Scientific Computation Research 
Center at Rensselaer. “But pa- 
tients can't detect how concentrated or 
tight the joint stress is, especially in the 
case of an abnormality or torn cartilage. 
Right now, surgeons know by trial and 
error that some surgical techniques on 
joints are more successful than others, 
but they don't necessarily know why in 
all cases.” The computer model under 
development, he says, will help surgeons 
better predict how a given joint will be- 
have after surgery. 

The project is particularly challeng- 
ing because it requires modeling soft tis- 
sue, such as cartilage, in addition to 
human bone structure. “Soft tissue is 
filled with fluid, which lubricates the 
joint and helps 
distribute the 
load from one 
the 
joint to anoth- 
er while still al- 
lowing 


part of 


mo- 
tion,” explains 
Shephard. “By 
combining a 
representation 
of the geome- 
try with mater- 
ial parameter 
information, 


we can predict 
how the joint 
will behave 
under a cer- 
tain configuration and motion. In partic- 
ular, we can examine what the internal 
load looks like, and from that, we can 
predict what would happen if the 
joint was modified through surgical 
techniques.” 

Crucial to the success of the informa- 
tion-dense project are the processing ca- 
pabilities available via the university's 36- 
processor IBM Scalable Powerparallel 


System SP2.—DPM 
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For high performance, it’s the 
energy within that counts. 


Hit the ground running with the MicroStation Never run alone. Our w// es 
family of professional CAD software. At the Comprehensive Support Micr ootation 
heart of it all is a unifying architecture that Program (MicroStationCSP™) FORUM 


HIBITION 


lets everything run together beautifully: includes unlimited real-time EERE 
MicroStation Development Language (MDL"). — support, CD-ROMs packed _ ieee 
So discipline-specific applications cooperate with enhancements and Geiita Cleta ee 
within MicroStation, making each one utilities, free. upgrades ee 
intuitive and usable. and newsletters. (205) 837-8694 
Run rings around other CAD software. Special introductory offer for 

MicroStation software empowers work ModelView” and 3D Studio” users! 

groups and improves company-wide Get MicroStation Masterpiece for 

workflow. In multiple-platform offices, it half-price through July 31st! 


presents the same interface and the same 


MicroStation software competes on 
file formats no matter which hardware 


affordability. It’s easy to buy and to use. To 


platforms are networked together. get a free MicroStation Masterpiece CD-ROM 
New MicroStation Masterpiece” takes call 800-778-4274, fax 610-458-1060 or e-mail 
any design and brings it to life beautifully. family@bentley.com on the Internet. 


Masterpiece gives you ray tracing for 
photorealistic rendering and extraordinary 
animation tools for engineering visualization. 
New MicroStation Modeler” provides the 
power to draw wireframe, surfaces and solids 
in a single environment. 


MicroStation Masterpiece 


MicroStation Modeler 


= OO MB, | Egy 
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sai a iy 


Bentley Systems, Inc. 
BEN LE 690 Pennsylvania Drive 
Cae i Exton, PA 19341 
re ee 610-458-5000 © 800-778-4274 
FAX: 610-458-1060 


The People Behind MicroStation” WWW: http://www.bentley.com/ 


MicroStation runs on the following platforms: DOS, Windows; Windows NT } 
RS/6000, SGI, SPARC, HP, Apple® Macintosh® and Power Macintosh: 


MicroStation is a registered trademark; MicroStation V5, MicroStation Modeler, MDL and MicroStation 
Masterpiece are trademarks; and MicroStationCSP is a service mark of Bentley Systems, Incorporated. Windows 
and Windows NT are trademarks of Microsoft Corporation. Other brands and product names are trademarks of 
their respective owners. 
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The STEP Standard Moves Ahead 


The STEP data-exchange standard gains broad support from 


the leading CAD/CAM vendors 


he time has come to put to rest any questions concerning 


the arrival of STEP (Standard for the Exchange of Product 
Model Data). The unprecedented levels of activity among 
developers, vendors, and users not only confirm that this 
standard for exchanging data between CAD systems is taking 
hold but also indicate that STEP implementation is literally 


right around the corner. 

One indication that this is true is the 
fact that STEP pilot projects and events 
throughout a number of industries have 
reached their successful conclusions, 
and the lessons learned are going a long 
way to improve the performance and 
practicality of the standard. For example, 
earlier this year there was the STEPNet 
event, a PDES Inc.-sponsored workshop 
designed to enhance the interoperability 
of STEP-based technologies and demon- 
strate their readiness. At the workshop, 
CAD/CAM vendors had the opportunity to 
test the data interoperability of their STEP 
translators. By bringing together 11 ven- 
dors, STEPNet helped ensure that com- 
mercial translators will meet users’ needs 
and provide a high degree of confidence 
and interoperability for data exchange. 

A more important indicator than the 
success of such events, however, is the 
simple fact that commercially available 
STEP-based products are already a reali- 
ty, and many more such products are on 
the way. Virtually all the major 
CAD/CAM/CAE vendors are well on their 
way to releasing STEP translators in 1995. 

“This is a very exciting time for the in- 
dustry,” says Joe Lackner, product line 
manager of standards-based translators 
for EDS/Unigraphics, expressing an opin- 
ion shared by a number of other vendors. 
“There's a lot of enthusiasm and opti- 
mism as the first commercial STEP-based 
products are hitting the market.” 

Striking a similar note is ANSYS busi- 
ness unit manager Frank Marx, who says 
that “effective data exchange, regardless 
of the standard, is the ultimate goal of the 


CAD/CAM/CAE_ vendor 
Today's concurrent product development 


community. 


processes involve the integration of a vari- 
ety of systems from customers and sup- 
pliers, and seamless, bi-directional data 
translation is critical. STEP appears to 


offer a comprehensive solution to effec- 
tively link the CAD/CAM/CAE technologies 
needed to support the development 


Through the use of STEP this model was exchanged between Computervision’s CADDS program 


CAD/CAM 


CONNECTION 


in terms of readiness is that both are used 


extensively by the automotive and aero- 
space industries—two industries that 
have made significant investments in time 
and resources to help make STEP a reali- 
ty. Looking ahead, AP202 (Associative 
Drafting) and AP210 (Design and Manu- 
facturing of Printed Circuit Assemblies) 
appear to be approaching levels of stability 
around which commercial products will 
be able to be developed in the near future. 

Another area of STEP that continues 
to receive high marks is its information 
modeling language—EXPRESS. Used 
throughout STEP for defining entities, EX- 
PRESS defines entity attributes, relation- 
ships, rules, and constraints. This rich set 
of capabilities enables EXPRESS to define 
nearly all kinds of data constructs. Simi- 
larly, its consistent, rigid syntax makes it 
computer-interpretable. 

While it’s not possible to provide a 


comprehensive listing of the STEP-related 


(left) and MSC’s Aries software (right) during a pilot project in the automotive industry. 


processes of the future.” 

STEP contains a variety of application 
protocols (APs) that define how to use 
STEP in different industries. At this point 
in time, nearly all vendors plan to kick off 
their STEP activities with the introduction 
of translators focused on AP203, which 
deals with configuration control of 3D de- 
signs. This is no surprise, since this AP 
has clearly demonstrated an impressive 
level of performance. In addition, many 
vendors have also announced their inten- 
tion to support AP214 (Core Data for Au- 
tomotive Mechanical Design Processes). 

The reason that AP203 and AP214 have 
outpaced the other application protocols 


plans of all CAD/CAM/CAE vendors, 
here's a quick look at a few things that are 
happening: 


® Camax (Minneapolis): A major player 
in manufacturing, Camax is planning 
support for a wide array of APs. Its initial 
STEP product will be based on AP203 and 
will enable users to import AP203 CAD 
files. Look for this by the end of the year. 
After that, it plans to support AP213 (NC 
Process Plans), AP214 (Automotive De- 
sign), and AP224 (Mechanical Products 
Definition for Process Planning Using 
Form Features). 

®Computervision (Bedford, MA): 


COMPUTER GRAPHICS WORLD 
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Plans call for the development of AP203 
and AP214 STEP translators for bi-direc- 
tional solid model geometry exchange 
with CADDS5. For AP203, there will be 
support of configuration management 
(CM) data associated with the part model. 
The CV STEP Translator will process a 
CADDSS5 solid model comprising analyti- 
cal surfaces and NURBS surfaces. Closed 
solid models will be converted to STEP 
AP203 advanced B-Rep solid models 
(Class 6). Open shell models will be con- 
verted to AP203 manifold surface models 
with topology representation (Class 4). 
Other AP203 conformance classes, such 
as Class 2 (3D wireframe with CM data), 
may optionally be requested for output. 
The software will extract the appropriate 
geometry from the model. 

Dassault Systemes (Paris): Dassault 
has already released an AP203-based 
translator in Version 4.1.4 of Catia. The 
translator supports Classes 4, 5, and 6 ca- 
pabilities. Catia Version 4.1.5, expected to 
be available this summer, will support 
Class 2 geometry entities and will contain 
a product structure editor as well as 
some AP214 capabilities. 

EDS/Unigraphics (Maryland Heights, 
MO): In December of 1994, EDS/Uni- 
graphics released its initial AP203 prod- 
uct, which was compliant with the Draft 
International Standard. In February, it re- 
leased an International Standard-compli- 
ant version of the product. These prod- 
ucts contain support for advanced B-Rep 
solids, faceted B-Rep solids (STEP to UG 
only), wireframe, untrimmed surfaces, 
and some basic configuration manage- 
ment capabilities. An initial AP214 prod- 
uct is slated for release in mid-1995. Plans 
are progressing to increase surface and 
configuration management support in 
the AP203 and AP214 products. 

Intergraph (Huntsville, AL): This ven- 
dor released its EMSSTEP translator in 
February, enabling the bi-directional ex- 
change of data between the company’s 
EMS system and STEP. EMSSTEP sup- 
ports SP203 (Class 1, 2, 4, and 6) and the 
current schema of AP214. Among the APs 
that Intergraph is looking at for possible 
future releases are AP209 (Composite and 
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Metallic Structural Analysis & Related De- 
sign), AP215 (Ship Arrangement), AP216 
(Ship Model Forms), AP217 (Ship Piping), 
and AP227 (Plant Spatial Configuration). 

Parametric Technology Corp. 
(Waltham, MA): Version 14.0 of PTC's 
Pro/Engineer family of software includes 
Pro/STEP-Interface, a STEP-based mod- 
ule enabling designers to import and ex- 
port from the Pro/Engineer environment 
via STEP. The first release currently sup- 
ports AP203. Using the module, designers 
can exchange and store advanced B-Rep 
solids (Class 6), manifold surfaces with 
topology (Class 4), along with surfaces 
and wireframe models (Class 2). 

SDRC (Milford, OH): With the release 
of I-DEAS Master Series 2.0, SDRC intro- 
duced a new I-DEAS STEP Translator 
module that provides data exchange capa- 
bilities between I-DEAS Master Series and 
STEP-compliant CAD/CAM/CAE or PDM 
software supporting AP203 and AP214. 


As vendors unveil their plans for 
STEP-related products, it's clear they are 
making the move to STEP carefully and 
with full concern for the needs of their 
users. Most make a point of saying that 
future STEP plans will be driven by user 
demand and emphasize that they will 
continue to support direct translators 
and other data exchange standards such 
as IGES, VDAFS, and DXF. 

Still, without question, 1995 promises 
to be the most significant year to date for 
STEP. Enthusiasm surrounding the stan- 
dard’s performance and stability is 
spreading. Leading vendors are actively 
developing and marketing commercial 
STEP-based technologies, allowing users, 
for the first time, the opportunity to begin 
integrating STEP into the product devel- 
opment process. G6] 


David Mattei is product manager in the 
product data technology group at Inter- 
national TechneGroup Inc. (Milford, 
OH), a supplier of data exchange solu- 
tions. He has worked in the area of data 
exchange for more than seven years and 
is a frequent presenter at IGES and 
STEP seminars and conferences. 


For more information 
please contact: 
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Rick Balabuck 
Tel. 310 396 1167 


Chicago 
Doug DiGiacomo 
Tel. 815 936 1200 


Boston 


John Miller 
Tel. 617 944 6567 


London 


Marc Dando 
Tel. 44 171 734 4224 


Paris 
Gérard Bonnet 
Tel. 33 1 47 38 27 06 


Madrid 


George Pope 
Tel. (USA) 407 395 4000 


Melbourne 


David Edgar 
Tel. 61 38 765 599 


Munich 


Bernd Neuhauser 
Tel. 49 8062 7083 10 


Tokyo 
Harou Kochi 
Tel. 81 3 3344 8144 


Singapore 
Andy Stanton 
Tel. 65 227 4891 


Hong Kong 


Thomas Fung 
Tel. 852 807 2826 


South America 
George Pope 
Tel. (USA) 407 395 4000 


Eastern Europe 


Paul McCarthy 
Tel. 44 171 734 4224 
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Antoine Patte 
Tel. 514 272 0525 


CIRCLE 70 ON INFORMATION CARD 


g 
= 
; ee 
Ao) 
© 
1S 
c 
xt 
Se 
LL 
3h 
@) 
> 
Ww 
oD 
= 
3 ae 
O % 
a 
DO) 
ise 
£ 


UNLOCKING THE MYSTERIES OF 


SCIENCE 


BY DIANA PHILLIPS MAHONEY 
ith their vibrant peaks _ vast collections of numerical and 
and valleys, mesmerizing physical data representing an end- 
geometric gardens, and less array of natural phenomena. 
dizzying fractal horizons, In a scientific visualization, 
the landscapes of scien- every pixel has meaning; each 
tific visualization often morsel of data potentially holds a 


exemplify computer’ key to unlocking one of nature's 


graphics at its best. Yet, many secret doors. Variations in 
color and texture highlight distinc- 


in the data. Animation 


scientific visualization is 


not about beautiful com- ~—i tions 


demonstrates the evolution of the 
data over time. The ability to dis- 
play multiple dimensions within a 


puter graphics. 
It's about inquiry and 


discovery—the quest 
to make sense of single plot showcases relation- 
ships among the data that 
might otherwise be hidden. 
That the resultant imagery is 
awesome is merely a consequence. 
“Scientists are not trying 
to make good-looking 
stuff,” says Tom 
DeFanti, co-director of 
the Electronic Visualiza- 
_ tion Laboratory at 
~ = is mam the University of Illi- 
=" nois in Chicago. 
“They're trying 
to make things 
that show the 
parameters 
of what 
they re 
seeking to 
discover and to get the intuition they 
need to do that. Visualization is part 
of the experiment. It's certainly not 
Diana Phillips Mahoney is senior 
associate editor of CGW. 


Colors, textures, 
and animation 
are among the 

computer 
graphics tools 
that enhance 
scientists’ 
understanding of 
puzzling natural 
phenomena 


the end goal.” 

Computer-generated scientific 
visualizations are not new. For 
years now, scientists have been 
looking to visual representations of 
their research data to better under- 
stand such things as hurricane pat- 
terns, planetary evolution, and the 
propagation of cancerous cells 
through human tissue. Yet, over the 
past few years, the visualization 
market has begun a subtle, though 
not insignificant, transformation. 
Early on, scientists and visualiza- 
tion experts typically worked inde- 
pendently of each other—the for- 
mer collecting the data, the latter 
generating the visual representa- 
tion of it. Today, many of the visual- 
ization tools are in the hands of the 
scientists themselves, with visual- 
ization specialists stepping in to 
help customize the software envi- 
ronment to best serve the re- 
searchers’ needs or to generate a 
“finished product,” such as a video- 
tape for professional and peer 
presentation. 

“Early visualization work was 
extraordinarily sophisticated in the 
sense that it took a number of peo- 
ple with specialized knowledge to 
get things done,” says industry ana- 
lyst Carl Machover of Machover 
and Associates (White Plains, NY). 
“You needed people familiar with 
computers and programming, you 
needed people familiar with data- 
bases, and you needed people fa- 


This 3D model, built by a US automaker using IMSL Exponent Graphics from Visual Numerics, 
depicts vibrations of a car’s engine. The colors depict vibration intensity, with yellow representing 
the beginning of a shock wave and blue representing the wave’s dissipation. 


miliar with science. Rarely would 
one person wear all three hats.” In 
the past few years, however, 
‘there's been a lot of work going on 
to get this stuff directly into the 
hands of the scientist. There are 
still some very exotic visualizations 
that require a lot of involvement, 
but for the most part, more people 
are able to make use of the tech- 
nology,” he says. 

Shane Mayor, visiting scientist 
with the National Center for Atmos- 
pheric Research (NCAR) in Boulder, 
Colorado, agrees. At NCAR, Mayor 
works with the Optical Remote 
Sensing Group, which develops 
laser instruments called lidars (for 
light detection and ranging) to 
probe the atmosphere. He uses PV- 
Wave visual data analysis software 
from Visual Numerics (Houston) to 
analyze and visualize windshear, 
turbulence, and ozone data gath- 
ered via different types of lidars. 
Previously a programmer for NASA 
Langley, he has experienced the 
benefits of today’s visualization soft- 
ware first-hand. “When I started 
programming at NASA, I was using 
FORTRAN and NCAR Graphics. If 
somebody came to me and said, 
‘I'd like to plot a time series of 
ozone,’ it was a bear. Now it’s rela- 
tively easy and can be done interac- 
tively. From a command line, you 
can say, ‘Plot X and Y, where X is the 
time array and Y is the ozone array.’ 


This visualization of the structure of the universe using temperature 
isosurface was created by Trina Roy and Jon Goldman of the 
Electronic Visualization Laboratory at the University of Illinois 
and was displayed in real time in the CAVE VR theater. 


Visualization specialists 
from Research 
Systems generated 
this 3D rendering of 
two datasets 
(elevation data of 
the Earth’s surface 
and simulated 
convection data of 
the Earth’s mantle) 
using the company’s 
IDL software. The 
visualization shows the 
magma flow, which 
drives continental plate 
movements. 


[The software] makes some as- 
sumptions, then automatically puts 
it up and scales it for you.” 

While the software's automation 


is great, Mayor says, it can be easily 


overridden via customized rou- 
tines. “I can define a normal coor- 
dinate system and just go in and 
write PV-Wave code to draw line 
segments and points one at a time, 
make my own tick marks, put in 
my own annotation. I have com- 
plete control with it.” In fact, 
Mayor says he hasn't found 
anything he can't do with 
the program. “I’ve read 


variable-length, binary 
data files. I read and 
write ASCII stuff. It gen- 
erates PostScript. 
It has a com- 
plete math and 
stat library 
built in, so I have 
all sorts of curve-fitting 
functions. Just name it.” 
In addition to 
software im- 
provements, 
hardware capa- 
bilities, which are 
expanding at an explo- 
sive rate, are contribut- 
ing to the visualization mar- 
ket’s expansion (according to 
Machover, the annual growth 
rate for this market is 16% to 18%, 
compared to a 10% to 15% 


rate for the 


computer graphics 

market in general). Powerful mullti- 
processor and parallel-processing 
workstations as well as supercom- 
puting servers are often handling 
tasks once reserved for supercom- 
And 


themselves are 


puters. 


supercomputers 


more power- 
ful. As a result, 
researchers 


Vince DiPaola takes a few 
million pages to explain why he 
likes our servers so much. 


These days, Gamma One turns around 
more separation jobs than just about any 130- 
person pre-press shop in the country. They 
do it with talented people, high standards and 
one very impressive kind of hardware: the new 
Workgroup Servers from Apple. 

Recently, Vince DiPaola, VP Technology at 
Gamma One, bought nine Workgroup Servers. 


He then added two critical pieces of software: 


Adobe” Color Central, which lets users work with 
files in a low-resolution format—saving signif- 
icant processing time when designing layouts, 
printing and sending files. And Canto Cumulus 
PowerPro software, which catalogues thousands 
of images, for quick, easy retrieval. 

And because they’re Apple’ servers, says 
Vince, “We don’t need a certified engineer on 
hand to maintain them. Our people do all the 
upgrades themselves around here.” 

Of course, our Workgroup Servers can help 
your business discover a whole new power, too. 
The power to be more productive. The power to 


be more effective. The power to be your best: 


“The volume of work that moves 


through here is mind-bending. 


. rl _ A new RISC-based Workgroup i 
a —_ Server from Apple with AppleShare Sag 
ee,” 4.1 runs about twice as fast as a 

Ce With SO much PONY ON, Our Macintosh Quadra’ with AppleShare 4.02. 
La , With this kind of speed, think of how much time 
you'll save exchanging files over your network. 


people cant afford to waste time 
hunting fora photo on a SyQuest 


cartridge or waiting 25 minutes 


Adobe Color Central converts high-res images into low-res 

“sample files’ So your people can crop, rotate, scale—and 

print—images in just seconds. Because the server does the 
bulk of the processing, your workstations don't have to. 


for a screen to clear. And there's 


never any excuse for a job being 


late. Or wrong. The truth is, with 


Canto Cumulus stores and catalogues virtually thousands of 


this much work : life without images. So now your people can retrieve them quickly and 


easily—instead of having to spend their valuable time hunting 
through SyQuest cartridges, CDs and hard disks. 


servers just isn't an option. These 


Workgroup Servers have been a 


For detailed information on how Workgroup 


major help in keeping us Orga- Servers can transform your business, call 
Vince DiPaola 1-800-538-9696 (ask for ext. 930) to receive our free 
Se oboy, Gamma Gina, I Workgroup Servers in Publishing information kit. 


North Haven, Connecticut. 


Gamma One is a nized, efficient and sane. Well, 


coler-separation house 
whose'clients include 
Hanover Direct, Lord and 
Taylor, Clifford and Wills, 
Bloomingdale's and many, 


many, many, many more. organized and efficient, anyway” 


©1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, AppleShare, Macintosh 
Quadra and “The power to be your best” are registered trademarks of Apple Computer, Inc. Adobe 
is a trademark of Adobe Systems Incorporated or its subsidiaries and may be registered in 
certain jurisdictions. All Apple products are designed to be accessible to individuals with 


-Vj nce D l Paola disability. To learn more (US. only), call 800-776-2333 or TDD 800-833-6223. 


To visualize thermal convection in the mantles of the Earth 
and other terrestrial planets, James Todd Ratcliff of UCLA's 
Department of Earth and Space Sciences generated this volume 
rendering of computational fluid dynamics data using IDL from 


Researchers in the 
Virtual Environment 
Laboratory at NASA's 
Goddard Space Flight 
Center are investigating 
the value of immersive 
technologies in studying 
environmental 
simulations. To display 
this simulation of ocean 
temperatures, the 
scientists utilized the 
Fakespace BOOM 
immersive device. 


are 
able to ma- 
nipulate their data in 

ways never before possible. 

The ability to “steer” computa- 
tions is an example of these new 
capabilities. “In most classic com- 
putations, people have essentially 
run a machine for 100 hours, cre- 
ated a big dataset, then tried to fig- 
ure out what's in the dataset by 
doing data mining of some sort,’ 
says DeFanti. While that pattern 
has not disappeared, new methods 
are proving far more efficient. “Peo- 
ple have begun saying, ‘Let me try 
and steer around this data and see 
if, by interactively working on it, I 
can get some intuition that I can't 


>” 


get the other way. 


OMPUTER GRAPHICS WORLD EUMMEEES 


Research Systems. 


According to 
David Uhlir, prod- 
uct manager for 
Research Systems 

(Boulder, CO), devel- 
opers of IDL visual- 
ization software, 
“The technology's fi- 
nally at a point where 
we're able to see full- 
screen animations that 
look real, and we're able to 
render things in a quick 
enough period of time to satisfy 
impatient people.” 
These developments are a func- 
tion not only of hardware improve- 
ments, but also of more creative 
software development, says Uhlir. 
“It's not so much that we're learn- 
ing new tricks as it is we're learn- 
ing ways not to do things. Also, 
we re figuring out things like how 
to be conservative of disk space 
and input/output and how to do 
the calculations that go into a real- 
time animation off-line so its per- 
formance will be in real time.” Ad- 
ditionally, researchers are learning 
better ways to sift through their 
data before visualizing it, he says, 
“instead of taking the approach of 
‘let me see everything, then I'll fig- 


>” 


ure out what I don’t need. 


Enhancing Understanding 

Technical considerations aside, 
much of the success of any visual- 
ization is a function of subjective, 
conceptual considerations. Re- 
searchers must determine the type 
of representation (an isosurface, 
volume rendering, or ball-and- 
stick model, for example) that 
would best suit the data being con- 
sidered as well as how to use col- 
ors, textures, and animation to en- 
hance understanding. Because the 
goals of visualizations differ, each 
visualization needs to be consid- 
ered individually, says Dan Clark, 
marketing director at Visual Nu- 
merics. ‘A problem in computa- 


tional fluid dynamics is very differ- 
ent from one in chemical-reaction 
optimization, for example. The dis- 
tinctions in one process may be 
subtle, while those of the other may 
be significant. So you use different 
types of plots, different functions, 
different filters—different tools in 
general—to manipulate and display 
the data.” 

The number of dimensions a 
researcher wants to study will also 
impact the mode of representation. 
A single plot can display up to, and 
perhaps more than, seven vari- 
ables, says Clark. “Suppose you 
choose a picture of a mountain. 
Your X and Y axes are your latitude 
and longitude, and Z is the height. 
If you drape color over that to rep- 
resent snow depth or biomass, 
you ve got a 4D plot. If you animate 
that, showing how that fifth vari- 
able changes as a function of X, Y, 
and Z, plus over time, you've got a 
five-dimensional plot. If you make 
vectors, you could do a six-dimen- 
sional plot and show the direction 
that those things are moving in at 
any point in time, if that’s relevant. 
Then you could do a color-graded 
vector, or a vector that has a scalar 
magnitude of change in length or 
width.” Ultimately, he says, “you’d 
end up with a seven-dimensional 
plot from which you could extract 
a tremendous amount of informa- 
tion that you'd never be able to see 
any other way.” 

While there's no one-size-fits-all 
process for generating an effective 
visualization, there are a number 
of steps, in addition to choosing the 
appropriate mode of representa- 
tion, that are critical to this objec- 
tive. One is the use of color. “Once 
we get the data into a visualization 
environment, we look at what type 
of color maps would best show 
what we're trying to see,” says 
Theresa Marie Rhyne, lead scientif- 
ic visualization researcher for 
Lockheed Martin at the US EPA 


4 ways to increase your 
employees billable hours. 


Canto Cumulus. Instead of spending valuable time hunting 
through hard disks and SyQuest cartridges, Canto Cumulus 
catalogues thousands of images for quick, easy retrieval. 


b) 


Adobe Color Central. This program creates low-res “samples’ 
from high-res images, so your people can manipulate and 
print them in seconds, and then move on to the next job. 


The 30-hour workday. Want more hours? Create 'em yourself. Of 
course, you'll have to purchase all-new clocks for your shop. And you'll 
have to get used to doing lunch at weird new times, like 15:45. 


If youre serious about significantly increasing your company’s billable 
hours, we can recommend at least two very effective solutions. 
Adobe” Color Central” automatically creates low-resolution 


“sample files” for placement in page layouts. This enables 
your operators to print in, say, 20 seconds (as opposed to 20 
minutes), as Color Central automatically replaces 
the low-resolution image with its corresponding 
high-resolution image. And Canto Cumulus 
stores and catalogues all of your images, and 


lets you conduct a search based on over 20 variables, such as image name 
and type. No more hunting through SyQuest cartridges, hard disks, CDs or 


opticals. Plus, it accepts all file types. 
Of course, the best place to run these programs 


Workgroup Server Solutions 


is on your new Workgroup Server from Apple. For = » 
details on Workgroup Servers, call 1-800-538-9696 — 
(ext. 930) to receive our free publishing information kit. And discover the 
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power of higher productivity. 
The power to be your best? 


For more information on Workgroup Servers from Apple, call 800-538-9696, ext. 930. 


©1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo and “The power to be your best” are registered trademarks of Apple Computer, Inc. Adobe, the Adobe logo and Color Central are trademarks of Adobe Systems Incorporated or its subsidiaries and may be registered in certain jurisdictions. 
All Apple’ products are designed to be accessible to individuals with disability. Ib learn more (US. only), call 800-776-2333 or TDD 800-833-6223. 


Scientific Visualization Center (Re- 
search Triangle Park, NC). Rhyne 
notes that personal preference can 
also be a factor in color definition. 
“Some of our scientists only want 
discrete color maps. They don't 


like maps where the colors gradu- 


___ MUSE Thinks the Way You Do 


ally transcend from one to the 
next. They want it very defined so 
they can put a little label out there 
that says, where it’s yellow it's 20 
parts per billion, and when it goes 
to green it’s 30 parts per billion.” 
Sometimes color choice is 


Mics visualization software developers have 

V labsolutely missed the boat,” according to 
_ Dr. Creve Maples, head of Sandia National 

_ Laboratories’ Synthetic Environment Laboratory 
_ (Albuquerque, NM) and developer of a unique 

~ visualization interface, called MUSE (Multi- 

— dimensional, User-oriented, Synthetic 
Environment). He's referring to the lack of 


This MUSE simulation depicts cometary and 
atmospheric debris streaming out of Jupiter’s 
atmosphere after a comet fragment’s impact. 


~ consideration paid to the fundamentals of human 


perceptual processes in favor of focusing on 
purely technical issues. “It is not technology, it is - 
hot computers, and it is not graphics that are 


important [to visualization]. You need to start out 


. by understanding what the mind does with 


__ information. If you don’t know how the mind 


processes data, then you're missing the most 


effective way of communicating complex — 
- computer-based information.” | 

— Onthe other hand, MUSE, a device- 
independent software shell, exploits human — 
cognitive processes. The system fuses disparate 
_types of data from any number of sources 
(numerical simulations, digital imagery, audio 
Signals, and so forth) and envelopes it in an 
environment that “gently bathes the senses in 
_ {nformation,” says Maples. The critical 
component, he says, is that it works the way the 
human mind works. “Every moment of your life, 


your mind processes an enormous volume of 
information. But: you don't do it consciously. Ifyou 
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can supply complex information in a manner in 


which your mind is already a) to oan with it 


your bandwidth soars.’ 


MUSE plays to the fact that humans’ afentinn 


is diverted by things that are unusual or different. 
“Think of driving in your car. The engine is loud, 


but you don't really hear it because you re used to 
af Hl ae of a sudden you start hearing a ping ora 


_ knock in the engine, your senses are - 
alerted because there's a break in the 
vem ~—_pattern.” MUSE relies on the same 
= _ principle, using visual, auditory, or _ 
| kinesthetic representations to alert. 
_ users to aberrations in normal : 
patterns. 
As an example of the eertiveness 
— ofthis approach, Maples citesa 


R&D project with the Goodyear Tire 
Company asked for a MUSE sim- 


- puter-generated simulation) for an 
H upcoming meeting with Goodyear 
managers. “We brought the 


information up on the system in " - 


a day anda half, then called the — 
_ researchers and said, ‘I think you~ 


| ought to come see this.’ Within 60 seconds, they 


found a major error that had been there for a year 


and a half,” says Maples. The visualization looked - 


at shear and pressure differentials from the - 
perspective of the interior of a tire. In the MUSE — 
simulation, a small, diamond-shaped pattern 
emerged amid the otherwise smooth curves. “ [The 
researchers] pulled over to the pattern, took it 


apart, and manipulated it. They found that the steel. 


band that goes around the rim of the tire had been | 
modeled incorrectly. When they corrected the _ 
model, the results were dramatic on the shear 
forces of the thing. The next day, we got a call 
Saying that Goodyear wanted to duplicate the 
MUSE system.” 


Although it’s stil considers an R& D jet, . 


MUSE has been applied to dozens of real-world 
datasets—the more complex, the better, says — 
Maples—representing applications as diverse as 


- medical imaging, fluid dynamics, mechanical — _ 
design and assembly, ae ede and - 


seismic a OPM 


recent case where Sandia researchers 
who were working ona collaborative 


_ ulation of their data (a supercom- _ So 


based on accepted standards. ‘In 
physics, people talk about the red 
shift and the blue shift. Red shifts 
mean that you're shifting the fre- 
quency positively, or motion away, 
and blue shifts are shifts in the 
negative frequency direction, or to- 
” says NCAR's Mayor, 
who has built two color tables for 


ward you, 


his group’s lidar research based on 
these color conventions. He notes 
that building color bars can be 
tricky business. “I spend so much 
time listening to complaints about 
the color bars I implement. Some- 
one says, ‘There's not enough con- 
trast between the 11th and 12th 
bins,’ or ‘I can’t distinguish those 
two colors well enough.’ After I go 
in and change it, some guy down 
the hall can’t make the distinctions. 
It's almost an aesthetic thing.” 
Texture mapping provides an- 
other way to highlight distinctions 
in complex data. “Scientists don't 
normally think of using textures, 
but when they do, it makes the im- 
ages much livelier,” says EVLs De- 
Fanti. “People play around with dif- 
ferent textures to see if it gives 
them information about motion or 
about shape. Then they can make 
the textures semitransparent and 
pile them on top of each other.” 
Some visualization applications 
have specific requirements that 
may not be applicable across the 
board. For example, to analyze 
data representing a large geo- 
graphic domain, the information 
must be geographically registered, 
says Rhyne, whose work at the EPA 
Visualization Center involves pro- 
viding visualization support for 
studying such things as air-pollu- 
tant concentrations and water 
quality. “If the visualization is over a 
geographic domain, the dataset 
has to be examined to see how it's 
going to map onto the geographic 
region.” Examples of the group’s 
include 


“bloopers,” she says, 


putting Florida where Maine is. 


The Mutoh Line of Quality Input Output Technologies 


Ink Jet Plotters LED Plotters Sign-Cutting Plotters Pencil Plotters Digitizer Tablets 


Introducing/ 


The plotline is considerably more 


Mutoh's new AccuJet interesting when you can upgrade Expanding 2 MB of 
- from black and white to color quickly memory to 32 MB with 

Series Plotters. and easily. 300 dpi resolution is 
Freedom of choice enough to handle your 


most intricate projects. 


at a small price. 


4 
re 


The AccuJet is 
a multi-media star 
with flexible media 
handling, cutsheet 
and roll-feed, 
standard. 


Affordably priced, 
economical to operate, 
and the ability to 
inexpensively upgrade 
from black and white to 
color make the AccuJet 
a simple choice. 


7, oe RCSLT AT ARR 


: 


’ 


Wioild iniciteethe 1 AccuJet Series Plotters by Mutoh 
hes ik ieidlatiar onthe : a . | 
market without a great pair 
of legs? We wouldn't either, 
they're standard equipment 


with the AccuJet. 


Mutoh is changing the CAD/CAM world with our flexible 
new line of AccuJet plotters. Order your new AccuJet with a 
choice of color, or black and white with an optional color kit. |] _ 
The AccuJet is also flexible enough to be used as a dedicated | | 
plotter or networked as a shared device. Combine all these | 
options with an affordable low price and only one choice 
remains— the AccuJet from Mutoh. 


CIRCLE 71 ON INFORMATION CARD 


Mutoh America Inc. 
3007 East Chambers, 
Phoenix, Arizona 85040 

Toll free: 1-800-99-MUTOH 
Fax: 602-276-7823 


MLITOH | 


The Mutoh Swash is a registered trademark and AccuJet is a trademark of Mutoh America Inc. © Mutoh America Inc. 


The mountain plot of 
ozone pollutant 
concentrations from the 
US EPA’s Regional 
Oxidant Model (left), 
created by Theresa Marie 
Rhyne of Lockheed 
Martin with EPA scientist 
Joan Novak, shows that 
ozone concentrations that 
build up in Virginia are 
transported up the North 
Earth Corridor over a 
three-day period. The 
visualization on the right, 
generated by Rhyne and 
Mark Bolstad (Lockheed 
Martin) with data from 
scientists Wilber and 
James Lick of the 
University of 
California/Santa Barbara, 
depicts the concentration 
of sediments in Lake Erie 
following a storm. 


Another consideration is “clean- 


ing” the data, says Visual Numerics’ 
Clark. “Some people just take their 
data and plot it, then go back and 
get rid of the noise. Other times, 
people decide to filter the noise be- 
fore plotting, so it looks smoother.” 
What's important to realize, he 
says, is that people don’t generally 
go from data to finished plots. 
“There's something else involved in 
terms of signal or mathematical 
processing or statistical analysis.” 
As an example, Clark describes 
the visualization process often im- 
plemented for geophysics re- 
search. “These researchers often 
have very sparse data that’s scat- 
tered over a wide region. Because 
their data is regularly sampled, 
they need to do what's called grid- 
ding to get a uniform sampling of 
data points. Because most gridding 
algorithms do a smooth interpola- 
tion, any sign of a fault in the 
Earth's crust would be obliterated.” 
Consequently, researchers must 
manipulate the data by applying a 
specialized gridding algorithm that 
can handle faults and discontinu- 
ities while allowing the remainder 
of the dataset to be interpolated. 
Such requirements, however, 
raise the sensitive question of data 
accuracy. If the geophysics re- 
searcher isn't aware that a fault 
might be present, how does she 
know to look for it in her data? And 
if she doesn’t look for it and apply 
specialized algorithms, wouldn't 
the resultant visualization be in- 
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valid? “That’s the whole reason for 
exploring the data and applying dif- 
ferent techniques,” says Clark. “The 
researchers might try two or three 
different gridding algorithms, and 
if they see something that’s incon- 
gruous between them, they know 
more investigation is in order. If 
you're in the San Francisco Bay 
area and your seismic analysis 
shows no faults, you ought to be 
worried about your data.” 


Pretty Pictures: Fact or Fiction 
Because the generation of visual- 
izations involves some subjective 
judgment, the risk of misrepresen- 
tation is always present, but that's 
not really a computer graphics 
issue, according to many people in 
the industry. “It’s always been pos- 
sible to lie with statistics; you don't 
need a computer to do that,” says 
Rhyne. “It's just that now we're able 
to produce very seductive pictures, 
so people are more focused on the 
accuracy issue.” 

In this sense, the appeal of the 
imagery is a Catch-22, says Re- 
search Systems’ Uhlir. “When USA 
Today picks up some of the visual- 
izations that have been done, par- 
ticularly those in the global-change 
realm, they just show the pretty 
pictures but they don’t highlight 
the ‘gotchas’.” 
of the most offensive “gotchas” to 


Uhlir considers one 


be the establishment of question- 
able cause-and-effect relationships. 
“When you're dealing with an ex- 
tremely complex system, a one-to- 


one correlation between, say, the 
heat of the Pacific Ocean and the 
weather in North America does not 
by itself mean cause and effect be- 
cause there are all these other vari- 
ables that are not being tracked 
that could be more responsible for 
the observed effect. I think that’s 
the biggest abuse or misleading 
use of visualization.” 

Chances are, the seductive 
qualities of scientific visualizations 
are only going to grow, as an even 
sexier technology—virtual reality— 
becomes part of the mix. Currently, 
various research facilities are eval- 
uating immersive capabilities for 
analyzing complex data. 

In the Virtual Environment Lab- 
oratory at NASA's Goddard Space 
Flight Center, researchers have 
modified existing visualization tools 
to accommodate various VR de- 
vices, including a counterbalanced 
stereo display, called a BOOM, 
from Fakespace (Menlo Park, CA), a 
gesture glove, and a virtual wand. 
The goal is to increase information 
throughput between the data itself 
and the scientist, says project man- 
ager Stephen Maher. “Our intent is 
to take advantage of the natural in- 
teraction metaphors that VR touts: 
Just turn your head, and you move 
within the world; put on a glove 
and directly manipulate objects. 
We have an immense amount of 
data [generally oceanographic and 
atmospheric data] that the scien- 
tists need to identify patterns in, so 
the more we can bombard their 


Draw from your 
creativ! 


POPSET ESSE SESE ESEHEOE OEE EEEEEEEESES EEE ESET EEOEEEEEEE HESS EE EOE ES ESE EEE SESE ESEEESEESEEESESESEEESESEEES 


MICROGRAF Xx’ 


Micrografx is a 
worldwide provider of 
creativity software. 


Picture Publisher® 5.0 is 
the fastest, easiest, most *., 
powerful image editor By, 
for Windows. * 


_« Micrografx™ Designer 4. | 
w__T.E. is the complete design 
.° and communication tool 


Designer Power Pack , UNA ; 
: for precision illustrations. 


products have earned ™. 
scores of awards for ¥ 
excellence world wide. , 


_ The Designer Power Pack 
Ne ae was used to design its 
own packaging. 


Kai’s Power Tools® 1.0 «++++++++94 
adds 33 special ; 
effects filters. -* Its CD-ROM is packed 

| with over 645 megabytes 

WINDOWS (CD-ROM) SS eVEVuVQqa~— of programs, clip art, 


fonts, effects and more.* 


ee 
; - eee? 
si eee? 
“9 SC heated P 
>» *E ais ‘ 


Micrografx' new Designer Power Pack™ gives you the best = and superior masking. And Kai's Power Tools 1|.0, the ultimate 
of everything for a next-to-nothing price. That's because it’s _ effects package for image editors, gives you Texture Designer, 
three powerful graphics programs in one package. Designer | Gradient Explorer, and more. At this price, there's no better 
4.| features 29 drawing tools, micron-level precision illustra- time to break into the world of complete creativity, without 
tion and 32,000+ layers. The award-winning Picture Publisher breaking the bank. Call the resellers below to order or 


5.0 gives you the power of Infinite Undo™, Object Layers™ §Micrografx at |-800-937-6732 for more information. 
April 1995 


MICROGRAFX: a Picture Publisher 5.0 
CHiLi FoR MICROGRAFX 
C 
on ee Jy Ve WANE IOUS ES SOFTWARE 
peryooge = 1-800-367-7080 SPECTRUM 
| -800-677-4000 Source Code DP0595 | -800-824-3323 


*Designer Power Pack is available on CD ROM only. **U.S. SRP ($219.95 Canadian) for users of any Micrografx product or any version of the 

AS following competitive products: CorelDRAW, Photoshop, Photostyler, Illustrator, Freehand, Canvas, AutoCAD, Visio, Fractal Painter, PhotoFinish, 
caiman or other competitive software. Copyright 1995© Micrografx, Inc. All rights reserved. All trademarks are owned by their respective companies. 
A RECIPE FOR HOPE 


CIRCLE 12 ON INFORMATION CARD 


The Best Price/Pertormance CAD 
Software in the World 


What the Experts Say About XCAD 
“XCAD - the new low-cost surfacing 
product everyone was talking about 
[at the A/E/C ’94 Show].” 

CADENCE 


POWERFUL 3D SURFACE 


DRAWING FACILITIES 

The following advanced NURBS 
Surface modeling functions are available: 
¢ Closed/Open Mesh Surface 

e Rotational Sweep Surface 

¢ Coons Patch Surface 

e Blend Surface 

e Linear Sweep Surface 

e Ruled Surface 

e Loft Surface 

e Extrude Surface 


“One fantastic feature of XCAD is 
its full stable of NURBS surface 
fools, not commonly found in 
such an inexpensive package.” 
Computer Graphics World 


‘Twas able to create 3D 
drawings, rotate, invert and 


ENHANCED USABILITY change them, and I didn't 


Industry experts have called XCAD “simplicity 


f et have to go out for coffee 
itself to use,” and Version 3.0 raises usability to BR fs cen: screen re drawings.” 
new heights. Command Manager allows users |, PC Week 


familiar with AutoCAD®, Generic CADD®, or 
MicroStation® to use keyboard commands from 
these programs to create XCAD drawings. 
Customizable Toolbox and Menu let you tailor 
the XCAD interface to your specific requirements, 
and new Macro capabilities streamline often- 


repeated tasks. - —._ ¥CAD 3.0- PHONE.XDW - [View1-ISO} 
File Edit Draw Transform Symbol View Settings Utilities Help 


“Best New CAD Software, 
XCAD, from Xitron.” 
CADD Times 


“One of the most exciting products to 
come to the market that CADD has ever 
reviewed. ” 

CADD 


ane = SeG 
raver Spee 
[o Pl %) 


XCAD DEVELOPMENT SYSTEM 
The XCAD Development System (XDS) is a 
comprehensive development tool that adds a 
whole new level of power and flexibility to 
XCAD. It enables you to: 
e create your own commands in the full- 
featured XCAD Development Language (XDL) 
e add your commands to the Pull-down 
menus 
e create icons for your commands and add 
them to the Toolbox 
¢ incorporate your own C programs into XCAD. 
XDS is simple to use; you do not have to be an 
accomplished programmer to learn how to create your own 
commands. 


“What makes XCAD special is its ability to 
create complex 3D entities with surfaces.” 
Computer Aided Engineering 


€ 


“ “ty 


For sales and product information, call Xitron Software 
Corporation at 513-762-7638. 

Information is also available on the Xitron BBS at 
513-481-8919. 

XCAD and the XCAD logo are trademarks of Xitron Software 
Corporation. 

All other trademarks are trademarks or registered trademarks 
of Autodesk Inc., Microsoft Corporation, Bentley System Inc. 
or of their respective companies. 


CIRCLE 13 ON INFORMATION CARD 
XITRQN 


1) Software Corporation 


Integrated 2D/3D CAD Software for Windows ee 


©Xitron Software Corporation, 1995 


All rights reserved. 


senses, the more likely they'll be 
able to comprehend the data.” 

In the Electronic Visualization 
Lab at the University of Chicago, re- 
searchers are navigating through 
their 3D datasets via the CAVE, a pro- 
jection-based system in which stereo 
images are displayed on screens sur- 
rounding the viewer. “The single 
major benefit of the technology right 
now,’ says EVLs DeFanti, “is the feel 
we get for the three dimensionality 
through the tracking, especially in 
spaces that people fundamentally 
don't understand.” 

Besides the often-mentioned 
technological and financial obsta- 
cles plaguing virtual reality across 
all applications, a roadblock partic- 
ularly debilitating to scientific ap- 
plications has been the inability to 
record virtual experiences. “If you 
can't record your science, it doesn't 
count as science, fundamentally,” 
says DeFanti. Without this capabili- 
ty, he adds, “scientists are required 
to go back to the workstation after 


they do the VR part and somehow 
reduce what they're doing to a 
number someplace, or to create a 
single picture.” A collaborative pro- 
ject between the EVL and the Na- 
tional Center for Supercomputing 
Applications, called the Virtual Di- 
rector, is addressing this issue. ‘It 
allows you to basically have a cam- 
era in the space and move around 
the space and create a path. Then 
you go back and edit it, change 
timings, and fit splines through 
points,” says DeFanti. 

In addition to research applica- 
tions, scientific visualizations are 
often used as bases for communi- 
cation. For example, the visualiza- 
tion researchers with the EPA's 
Scientific Visualization Center gen- 
erate high-end animations using 
Wavefront software to demon- 
strate the agency's major research 
activities and educate policymak- 
ers. For example, says Rhyne, 
when the Clean Air Act was being 
developed, the group created an 


animation of air-pollution buildup 
and illustrated various potential 
scenarios if one or another con- 
trol strategy was implemented. 
“We were trying to show people 
who were going to set policy what 
was going on with photochemical 
modeling. It turns out photo- 
chemical modeling was written 
into the Clean Air Act legislation.” 

It is applications such as these 
that drive visualization technology, 
says Research Systems’ Uhlir. “Ten 
and 15 years ago, people were 
looking at some of the Grand Chal- 
lenges kinds of problems and 
thinking, ‘I can’t do this in my life- 
time, given the computer power I 
have.’ Today they’re saying, ‘I can 
do this.’ ” And, he adds, while many 
of the scientific problems are still 
bewilderingly difficult to compre- 
hend, “the good news is that all 
these complex systems that people 
are studying aren't getting any 
more complex, so the hardware 


and software are catching up.” G6] 
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Virtual sets: 
the next 
wave to hit 
the air 


co 


BY BARBARA RO 


elevision broadcasters, 
many of whom are just 
becoming attuned to the 
new digital world, are 
about to find themselves 
immersed in a whole 


new three-dimensional 


digital playground. Are 


they interested? You bet. 

On election night, they 
could put Dan Rather in a parade 
of littke 3D donkeys and elephants 
wearing neon signs with election 
results. Not that they'd want to, of 
course. But they might want to put 
John Madden in a locker room 
with bicycle equipment at the 
Olympics without making him 
leave his motor home. Or a Hard 
Copy announcer inside a murder 
victim's house—before the police 
remove the yellow tape. 

All these things have, of course, 
been possible for several years 
now: We've seen evidence of the 
ability of artists in post-production 
to composite actors, frame by 
frame, within filmed or synthetic 
environments in movies such as 
Forrest Gump and Roger Rabbitt; 
and, of course, newscasters have 
long made use of 2D bluescreen 
images for weather maps and 
news graphics during live broad- 
casts. But until this year, we didn't 
see realistic 3D graphics being 
composited in real time with live 
broadcasts. That's news. And it’s 
generating a certain level of excite- 
ment in the broadcast world. 
Barbara Robertson is West Coast 
senior editor of CGW. 
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By syncing a 3D computer 
graphics environment to a camera 
_and rendering that environment in 
real time, a real camera can con- 
trol a virtual camera and vice 
versa. You can, in sum, create vir- 
_ tual sets. And you can populate 
those sets with a mixture of real 
people and computer-generated 
characters who interact with each 
other. You can put a virtual clock 
on the wall of a bluescreen studio, 
have virtual elevator doors open to 
reveal an announcer who walks 
onto the stage, and have that an- 
nouncer sit on a blue box that 
changes into a virtual rocket and 
then becomes a display screen for 
a live-action video stream. You can 
have marble 3D columns created 
in real time from a live data stream 
(election results, sports scores, 
stock-market quotes) and have an 
announcer walk among. the 
columns. You can do all this in a 
remarkably small amount of space 
and change one scene into another 
as easily as, say, pressing the es- 
cape key on a keyboard. 

Television will never be the 
same. “Instead of a TV as a mirror 
of our daily lives, it will be a mirror 
of what’s in our heads,” says Ray- 
mond Le Gue, founder of Elec- 
troGIG (Amsterdam and San Fran- 
cisco), one of a handful of 
companies now Offering virtual-set 
systems for live broadcasts. 


Already, thanks to IMP (Ham- 
burg), viewers who tuned into Ger- 
many's Premiere TV channel on 
Oscar night saw the technology in 
action: The show opened with a 
bigger-than-life-size statue of Oscar 
flanked on each side by a billboard, 
one with a movie playing on its sur- 
face, the other with a live camera 
shot of the famous Hollywood sign 
in Los Angeles. On the floor, movies 
played in little squares. As the cam- 
era zoomed toward Oscar, the Hol- 
lywood billboard rotated and divid- 
ed into five panels; as the panels 
turned, the announcer walked onto 
the set from between two of them. 
He was, of course, actually walking 
in a bluescreen room. 


It's a far cry from the “old” days 


(today), with static shots of people 
against a bluescreen background. 
Watch a newscast and you'll quick- 
ly realize how little the cameras 
move; watch a weather forecast 
and you'll see that the forecaster 
stands, basically, in one small area. 
With a 3D background controlled 
by camera movements, the cam- 
eras come alive again; the news- 
casters can get up from behind 
their desks and walk around the 
set. The cameras can follow the tal- 
ent, panning, tilting, zooming; the 
virtual set follows the camera. The 
weather forecaster can walk 
around the weather map, and, for 
that matter, the weather map can 
wrap itself around the forecaster 
and spin offstage like a tornado. 

All virtual-set systems have a 
few things in common: an Onyx for 
the real-time display of rendered, 
3D graphics; an Ultimatte for com- 
positing; and some method of en- 
coding motion data. In addition, 
while the actual sets and charac- 
ters used in a broadcast can usual- 
ly be built with any 3D software 
program that outputs files in stan- 
dard formats, generating those sets 
in real time demands real-time 
rendering software as well as soft- 
ware to glue the pieces together 
and provide a user interface. The 
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A Not having to 
hammer together, 
store, and maintain a 
physical set such as 
this makes virtual 
sets attractive to 
broadcasters with 
little physical space. 
This set can be 
uploaded to Reality 
Tracking from 
ElectroGIG, used for a 
live broadcast, 
changed with new 
colors and textures 
during the broadcast, 
or even replaced, on- 
air, with a whole new 
design. It’s just data. 


< As these images 
from RTSet Ltd. aptly 
illustrate, real-time 
virtual-set systems 
provide flexibility in set 
design and on-air 
camera movements. In 
addition to generating a 
virtual set in response 
to a camera’s tilt, pan, 
zoom, or focus, RTSet’s 
Virtual Studio System 
gives broadcasters the 
unique ability to mount 
a Camera on a motion 
base for linear and 
curved movements 
throughout the studio 
space. 
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Adding the reflection of the newscaster on the floor of the virtual set was accomplished by having her stand 


on a piece of plexiglass placed on the real greenscreen floor during the live broadcast. The matting and 
compositing of the live video with computer graphics in real time was accomplished by using Ultimatte Memory 
Heads for tracking camera motion, an Ultimatte 7 for compositing, and IMP’s Platform Realtime Software. 


A Playing a live set 
in a virtual set 

in the ElectroGIG 
booth at the 
National Association 
of Broadcasters 
convention is jazz 
artist Herbie 
Hancock, who offers 
musical relief from 
tradeshow realities, 
with ElectroGIG’s 
Reality Tracking 
system providing 
the visual escape. 


“glue” triggers the display of select- 
ed 3D scenes or prerecorded ani- 
mations based on encoded data 
from the camera, a preset script, 
and/or input from an operator. 

At the recent National Associa- 
tion of Broadcasters conference, at 
least five companies, all from out- 


side the US, showed new virtual-set 
technology in several booths. 

Why so many at once? The pre- 
vious year, Ultimatte (Chatsworth, 
CA) had demonstrated the concept 
of real-time, 3D virtual sets in the 
Silicon Graphics booth. Apparently, 
a few companies took notice. In ad- 
dition, believes Christofer Dier- 
dorff, GIGTIME product manager 
at ElectroGIG, creating the core 
technology to position the virtual 
set in the Onyx is really not that 
hard. “The crux of the problem is 
service and support,” he says. 

Why so many companies from 
outside the US? No one has a good 
answer for that. Maybe, suggests 
one observer unwilling to be quot- 
ed by name in print, the US tech- 
nology companies and broadcast- 
ers are less likely to take risks. (One 
cable TV station manager was over- 
heard saying at NAB, “We should 
just take the million dollars and buy 
Silicon Graphics stock instead. But 
of course, now we have no choice 
but to get the technology.”) 

One company already known 
for pushing technology forward, 
especially technology having to do 
with motion-capture data, is the 
Softimage subsidiary of Microsoft 
(Redmond, WA). At NAB, Softimage 


showed a technology demonstra- 
tion of its latest performance-the- 
ater concept using a real-time ren- 
derer built with Softimage/3D's 
Sapphire engine. The demo system 
worked with motion captured via a 
Hybrid Vision system (I.N.A., Bry- 
sur-Marne, France), which mea- 
sures modifications made by a 
cameraperson in relation to an ini- 
tial position, and a Polhemus 
(Colchester, VT) motion distance 
sensor to track props and people. 
By feeding data through the stan- 
dard Channels software module in 
Softimage/3D, the company could 
generate and coordinate a virtual 
environment complete with live ac- 
tors interacting with a 3D character. 


Specific Targets 

Targeted specifically at broadcast- 
ers, on the other hand, the Elset 
virtual-set system was conceived by 
VAP (Hamburg, Germany), jointly 
developed by ACCOM and VAP, and 
distributed by ACCOM (Menlo 
Park, CA). It includes proprietary 
software named °Z-KEY” for track- 
ing movements of actors to help 
put them in front of or behind a 
virtual object based on their true 
position in a scene, a simple user 
interface designed for live broad- 
casts, and proprietary real-time 
rendering software as well as ra- 
diosity rendering from Lightscape 
(San Jose, CA). 

“Rendering software often pro- 
duces a flat image,” says VAP’s An- 
drew Wojdala. “We render from 
the top, regardless of camera posi- 
tion, to avoid distortion.” For mo- 
tion control, ACCOM can use Ulti- 
Memory Head. With 
cameras mounted on these de- 


matte’s 


vices, camera moves are transmit- 
ted to SGI workstations to position 
a virtual set, or vice versa: Since the 
Memory Heads can be _ pro- 
grammed, a camera Can move in 
sync with a computer-generated 
virtual object. Also, with two Mem- 
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with Intergraph’s new TD workstations. These new 3D graphics workstations give 
you richer configurations, better performance, and higher resolutions than even 
those RISC/UNIX platforms offer — but TDs cost thousands less. 


With up to six Intel Pentium ™ processors and advanced graphics subsystems, our 
new workstations let you interactively rotate 3D designs, create realistic anima- 
tions, and walk through architectural designs — all in real time! You can bring 
your 3D designs to life by mapping textures to surfaces, smoothing jagged lines, 
providing realistic shading and lighting, and making objects transparent. And, 
your designs can move at light speed — even at resolutions up to two megapixels 
— because TDs integrate the industry’s first Intel-based OpenGL graphics 


: MICROSOFT American 
pentium  WoowsNI™ ~Megatrends 
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off, Intergraph offers the widest selection of display monitors with your choice of 
17-, 21-, and 27-inch monitors. 


TD workstations give you great flexibility in how you present your designs by 
supporting advanced multimedia capabilities, such as MIDI and waveform sound 
and high-quality video. And, TDs support Plug-n-Play standards and offer up to 
10 PCI and ISA expansion slots, so you can easily upgrade your system by adding 
extra storage and memory. 


TDs offer everything the professional 3D graphics user needs in one system. That's 
serious business. That’s TD graphics workstations. 


If you need serious, high-performance 3D graphics, give us a call at 800-763-0242 
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character. The 
virtual set and 
character were 
generated in real 
time using 
captured motion 
data from a 
Hybrid Vision 
System and a 
Polhemus motion 
distance sensor 
fed into 
Softimage/3D’s 
Channels 
software. 


ory Heads working in a 
master/slave configuration, one 
camera could follow the talent on a 
bluescreen stage and the other 
could shoot a live scene that’s dis- 
played through the window of a 
virtual set. 

Also utilizing proprietary ren- 
dering software is the Platform 
Realtime Software created by IMP 
that’s already hard at work at Virtu- 
al Studio Hamburg, a service 
provider for live broadcasts as well 
as post-production work. There, 
the virtual-set system also includes 
two Onyx machines with Reality 
Engines, two Ultimatte 7 matting 
devices for chroma keying, and 
two Ultimatte Memory Heads as 
well as digital video switchers, 
cameras, and VCRs. 

One of the most innovative sys- 
tems for virtual sets is from RTSet 
(Givatayim, Israel), which traces its 
origins to the Israeli aerospace in- 
dustry. In one version of its Virtual 
Studio System of hardware and 
software, RTSet offers a motion- 
control robotic arm that can move 
the camera around the bluescreen 
room and report its position. “The 
others just move a window around 
and pan, tilt, and zoom within the 
window,” says RTSet’s general 
manager Shalom Nachshon. “But 
when you can move the camera, 
then you're doing 3D.” 

Taking a pragmatic approach, 
ElectroGIG offers GIGTIME Reality 
Tracking software that works with 
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any 3D modeler and encoding de- 
vices, and makes use of Light- 
scape's radiosity rendering to pro- 
vide view-independent rendering of 
3D scenes. (ElectroGIG has secured 
US and international distribution 
rights to Lightscape products.) 

In addition, Reality Tracking in- 
cludes a fault-tolerant system so a 
broadcaster doing a live show 
“won't get caught with his pants 
down,” as ElectroGIG’s Christofer 
Dierdorff puts it. To protect a 
broadcaster from the horror of 
“dead air,” the system initiates a 
predesigned set of events should 
something go wrong. It keeps the 
live background feed on the air, 
and when the fault-tolerant system 
is enacted, telelights appear in the 
camera to alert the camera opera- 
tors and the talent. 

Reality Tracking also includes 
set-evaluation software that deter- 
mines whether the 3D model can 
actually be displayed in real time. 
“Unfortunately, it’s not as simple as 
counting polygons and looking at 
textures,” Dierdorff says. And GIG 
plans to offer set designers training 
in virtual-set design through the 
company’s service bureaus. To 
help put all the pieces in place, GIG 
has joined with A.F. Associates, a 
broadcast systems integrator. 

As might be expected, all this 
equipment and software add up to 
systems that can easily start with 
six-figure numbers and quickly top 
the million-dollar mark—especial- 


ly for companies purchasing their 


first Onyx. 

So who will spend the money? 
Some people believe that in the US, 
the systems will prove themselves 
in soap operas and children’s pro- 
gramming before stations take 
them live. There's interest in using 
the systems for special venues such 
as the 1996 elections and Olympic 
coverage. And, companies with 
limited space for stage sets are 
looking at the technology—as are 
video-game designers. 

“People get a little drunk on 
technology,” says Dierdorff. “But it’s 
not a panacea. It won't replace 
everything in a set, and it won't be 
used for all sets. What it’s best for is 
reducing the overall workload.” 

In the future, people predict, 
the technology will become the 
norm, not only replacing sets on 
the evening news and in game 
shows, talk shows, children's pro- 
grams, etc., but also for such things 
as replacing billboards in sports 
arenas with synthetic data, and re- 
playing sporting events from any 
angle with virtual players. 

The only real complaint, in fact, 
has come from the talent—those 
people who have to work in the 
sterile, all-blue (or green) rooms, 
interacting with ... nothing. As peo- 
ple learn how to best use virtual 
sets, that problem will no doubt 
lessen. And if it doesn’t, there’s al- 
ways the promise (or threat, some 
will say) that virtual sets will be 
populated with virtual people. 

Well, maybe not all 500 channels 
all the time, but certainly some of 
the channels some of the time. 86M 


O many 
ereat things 
have been 


said about 
ro/ENGINEER 


lately . 


“In 1994, Machine Design Magazine, 
based on reader nominations, recognized 
Pro/ENGINEER® as a CAD/CAM leader 
in mechanical design automation for the 
third year in a row. In their comments, 
readers cite the software’s powerful 
capabilities and PTC’s responsiveness 
and customer-oriented service.” 

Paul Dvorak, Senior Editor, CAD/CAM 


- Machine Design Magazine 


“In 1994, Industry Week chose 

Pro/ENGINEER as a “Technology Of 
The Year.’ We looked for innovations 
where vendors dared to wipe the slate 


clean and put user requirements at the 
heart of their strategy. PTC has done 
exactly that with Pro/ENGINEER. It 
commercialized advanced concepts of 
designing with 3D solid models that 
had been on engineering wish lists 
since the early 1980s.” 

John Teresko, Senior Technology Editor 

- Industry Week 


“Parametric Technology is becoming 
the market leader because it has better 
software, adds requested improvements 
more rapidly than its competitors, sells 
ageressively, keeps in step with hardware 
trends, and provides good application 
engineers to help train its customers.” 
L. Stephen Wolfe, Publisher 
- Computer Aided Design Report 
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Modeled in Byte by 
Byte’s (Austin, TX) 
Sculpt 3D and 
rendered and 


Electriclmage, this 
image, taken from 
an animation titled 
“Spinal,” was 
created by Los 
Angeles-based 
freelance animator 
Rand Worrell. 


BUG AT TOP © 1995 PIXELS AND THE VALIS GROUP 


The inverse kinematics and 
freeform organic modeling 
and animation features of 
Valis’ PixelPutty Solo 1.5 
were integral in the 
modeling and 

animation 

of this 

bug. 


animated in 
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From inverse 
kinematics to particle 
systems to metaballs, 
today’s crop of Mac- 

based 3D animation 
software has what 
sophisticated 
animators need 


s the 3D animation mar- 
ketplace heats up, the soft- 
ware available for Macin- 
tosh-based animators is 
getting increasingly sophis- 


ticated. But how does one 


choose among the avail- 
able programs? After all, while 
most programs today claim to offer 
animation capabilities, the term 
“animation” can be misleading: 
Simply moving an object across the 
screen is considered animation by 
some people. Therefore, animators 
who want to create complex effects 
or who want to animate characters 
will have to be critical about the 
feature sets of the software they 
choose. Thankfully, the Mac offers 
a wide range of 3D animation soft- 
ware. And choosing which package 
is best for you will ultimately de- 


pend—as it does with other tech- 


BY 


nologies—on your application. 

On the low end are what are 
known as flying-logo packages. 
Typical products in this category 
can import text or PostScript out- 
lines, extrude them into simple 
models, and animate them across 
the screen with the appropriate 
lights and camera effects. And 
some packages do even more. For 
instance, Specular International's 
$149 LogoMotion offers 3D morph- 
ing functions and plastic and metal 
surface types, while Pixar's $299 
Typestry 2 brings users an array of 
fancy type tricks as well as the abili- 
ty to control kerning and tracking, 
style options, and weight and text 
placement. For individuals creating 
multimedia presentations or sim- 
ple video graphics, a package such 
as LogoMotion or Typestry may be 
all that’s needed. 

But those who want to animate 
more complex objects will require 
a program offering more sophisti- 
cated modelers and texture-map- 
ping tools as well as some solid ani- 
mation functionality. Strata Inc.'s 
Vision 3D 4.0 is a good example of 
such a program. This $695 package 
contains some good modeling and 
rendering tools, including Bezier 


spline modeling, polvgonal-based 
VS 


George Maestri is a writer and ani- 
mator living in Los Angeles. He has 
written and directed animation for 


a number of major studios. 


Freelance 3D 
illustrator Andy 
Lackow created this 
image, which comes 
from a self-promotion 
animation titled 
“Homage to Ferris 
and Bel Geddes,” 
using Strata’s 
StudioPro. 
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modeling, advanced Boolean mod- 
eling, raytracing, and 2D and 3D 
sculptors, and it offers event-based 
animation for use in video and dig- 
ital media. 

Another package to consider is 
Presenter Pro 3.0, from Visual In- 
formation Development Inc. (VIDI). 
Key among the features of this 
$1995 program is TrueMotion Ani- 
mation, which lets users produce 
motion effects that obey the laws of 
physics by simply clicking and 
dragging preprogrammed move- 
ments or effects to the appropriate 
object. The program also offers 
TrueSound, for inserting prere- 
corded sound effects into 3D 
scenes; smooth path animation 
control and velocity graphs for 
specifying the speed of each object, 
camera, microphone, and light as 
well as for setting transition effects 
between all object parameters; and 
a Virtual Camera Window, which 
lets users Maneuver a Camera 


A More Polished Mac for Animators 
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through a 3D 
animation by 
clicking 
dragging. 


While some 


and 


rendering 
functions are 
built into some 
Mac 3D anima- 
tion programs 
(including the 
two mentioned 
above), other 
programs still 
require Pixar's 
MacRenderMan for high-end ren- 
dering. By providing a strong tie to 
MacRenderMan, these programs 
allow Mac animators to use a vari- 
ety of animation tools and still 
achieve the same quality of image 
by using the same renderer. 

Two programs falling into this 
category are Macromedia Three-D 
from Macromedia and PixelPutty 
Solo 1.5 from The Valis Group. 
With Macromedia Three-D, which 
sells for $695, users can control the 
movement of unlimited cameras 
and the intensity, color, and direc- 
tion of multiple light sources. In 
addition, the program's spread- 
sheet “score-based’” interface pro- 
vides precise tweening of anima- 
(While 
Three-D is strictly an animation 


tion values over time. 
program, Macromedia does plan 
to announce at SIGGRAPH next 
month a higher-end program, 
scheduled to ship by the end of the 
year, that will incorporate more so- 


phisticated modeling, rendering, 
animation, and post-production 
tools.) Available for $399, PixelPutty 
Solo offers freeform organic mod- 
eling and animation features, in- 
cluding path-based animation; ver- 
tex-level alignment for precise 
modeling; and a weld tool, which 
lets users smoothly blend two 
patches together. 


Character Animation Tools 

PixelPutty Solo also now offers 
powerful inverse kinematics tools. 
For individuals involved in charac- 
ter animation, inverse kinematics 
(IK) tools are a must, as they allow 
users to place constraints on ob- 
jects so they'll move in a realistic 
manner. For example, a charac- 
ter’s arm can be constrained at the 
elbow, wrist, and shoulder, so that 
pulling the character's hand will 
move the rest of the arm realistical- 
ly. With PixelPutty’s vertex-level 
control over weights and IK assign- 
ments, users can model an arm 
and link one part of the arm to one 
part of an IK chain and another 
part of the arm to another part of 
an IK chain, all the while defining 
how much rotation is inherited 
from what part of the chain. 

Boasting a number of innova- 
tive tools aimed directly at charac- 
ter animators is Hash Inc.'s Anima- 
tion Master Version 2. Originally 
developed for the PC, this $699 pro- 
gram ($999 on SGI workstations) 
offers inverse kinematics as well as 
object skinning and exact place- 
ment of textures as decals. 

Also important to character ani- 
mators are true spline-based mod- 
eling and animation functions, as 
they help ensure the creation of 
realistic motion. While Animation 
Master is one of the more powerful 
spline-based programs available on 
the Mac, Specular International is 
promising sophisticated spline-based 
modeling with the release of Version 
3.0 of its Infini-D program. Scheduled 


Don’t Blink. 


Keep your eyes peeled for a fast new 3D graphics solution. 
Introducing Sapphire 2SX, from Fujitsu. 3D graphics so fast, we're setting new 
standards in 3D graphics acceleration for your PC. And giving you all the graphics 
speed you need for solid modeling, photorealistic rendering, CAD and 


demanding visual simulations. 


The Sapphire™ 2SX provides the right rendering engine for developing 
3D multimedia and virtual reality applications. It also delivers true 3D including texture 
mapping, gouraud shading, Z-buffering and double buffering. 

Best of all, the Sapphire 2SX delivers workstation performance at a ep cS 
© 48M pixels / sec bith PC price. And it’s made by Fujitsu, a world leader in innovative technology. Rant 
© OpenGL support So what are you waiting for? Call 1-800-642-7616 ext. 1200 to take a good lon 
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look at the Sapphire 2SX. But don’t wait too long. At this rate, our graphics cards are 
e Supports Windows NT 
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Come see us at SIGGRAPH 95 Booth #825 


to ship during O2 of this year, Version 
3.0 will offer spline-based, path-pro- 
file modeling as well as animatable 
spline models, for creating organic 
motion (such as dolphins swimming 
and flags waving) and for character 
animation. A new animation se- 
quencer, in which individual prop- 
erties of an object (rotation, scale, 
surface) can be edited independent- 
ly, the ability to control speed and 
acceleration via a velocity graph, the 
ability to draw a motion path with 
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editable Bezier controls, 
and new lighting capabili- 
ties will also be offered in 
this release. 

While IK tools are a must 
for character animators, 
those who want to create 
complex effects such as ex- 
plosions, rocket exhaust, 
and tornadoes will need to 
make sure the program 
they purchase offers a fea- 
ture called particle sys- 
tems. Typically found in 
high-end — workstation 
packages, particle systems 
enable animators to create 
complex interactions of 
particles simply by specity- 
ing some general parame- 
ters and letting the com- 
puter do the work. This 
can significantly reduce 
the amount of time needed 
to produce an animation 
as well as enable users to 
create effects impossible by 
keyframing. 

One program offering particle 
systems is Strata Inc.'s StudioPro. 
This $1495 event-based animation 
package boasts several innovative 
plug-ins for creating simple parti- 
cle-system effects, such as explode 
and shatter. Other noteworthy ani- 
mation tools include Ease-In/Ease- 
Out, Birth/Death events, and Time 
Shift as well as animation exten- 
sions including Morph, Bounce, 
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Point-At, and Auto Banking. 

Currently, the only other Mac- 
based animation package offering 
particle systems is the ElectricImage 
Animation System, from Electric 
Image. When discussing the subject 
of 3D animation on the Mac, the 
Electriclmage system truly stands 
out as being in a class by itself, in 
terms of features, performance, and 
price. Though it’s strictly an anima- 
tion and rendering package and 
does not include a dedicated mod- 
eler, and its $7495 price tag is an 
order of magnitude above that of 
the average Mac animation pack- 
age, the results it delivers are better 
compared with SGI-based packages 
than with its Mac brethren. 

ElectricImage's particle systems 
are very robust and offer full con- 
trol over the behavior of individual 
particles (speed, velocity, direction, 
texture, etc.), which makes for 
stunning theatrical-film effects. In 
fact, Electriclmage’s particle sys- 
tems as well as its superior motion- 
blur effects have been used in a 
number of feature films, including 
Terminator 2 and The Mask. Other 
effects include Dicer, which applies 
a user-definable mesh to any previ- 
ously made model; and Mr. Nitro, 
which literally blows models apart 
while adding realistic motion. 

The system also boasts other 
features integral to professional an- 


imators. Some of these include in- 
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When New York ad agency Lotas Minard Patton Mclver wanted a color opier/printer to 
enhance the quality of work presented to their clients, theyAvent on an exhaustive three 
month search and chose the Xerox MajestiK. The MajestiK’s sophisticated color matching 
eliminated the need for transfers. Its ability to program exact PMS colors into memory even lets 
them reproduce their client’s logo color perfectly on every comp. All this does more than save 
time and money. As studio manager Judi Sohn put it, “It frees us up to work on what really 
matters— producing effective advertising” To speak to a sales rep and read more about this and 


other Xerox color success stories, call 1-800-ASK-XEROX ext. 576. 
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verse kinematics; Light Rays, which 
enable objects being animated in 
front of a spotlight to cast a shadow 
within the glow region, creating 
realistic-looking, animated rays of 
light; and Vibe, which lets users 
add vibrations or bumps to an ani- 
mation path (or any channel in an 
animation) and add random flick- 
ering values to intensity channels. 
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In addition, Electriclmage’s object 
deformation tools enable users to 
easily animate solid objects by 
twisting, tapering, and bending 
mesh objects. Anyone trying to 
make a cereal box dance across a 
kitchen table should appreciate 
these tools. 

Also, helping Electriclmage 
users create more organic models 
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and animations is Mr. Blobby, a 
metaballs plug-in which generates 
from a model a series of spheroids 
that can be set to attract to each 
other, simulating liquid; by animat- 
ing the underlying models, users 
can make these liquids separate 
into blobs and then pool back into 
themselves. Strata's StudioPro Ver- 
sion 1.5 also boasts a powerful 
metaballs feature. 

A final item that must be men- 
tioned about the Mac is the wealth 
of 2D image-editing and video- 
compositing software available. Be- 
cause 3D animation is displayed on 
a 2D screen, 2D image-editing and 
video-compositing tools have al- 
ways been important to the Mac 
3D animator. The tight integration 
of Macintosh applications makes 
the platform very attractive for peo- 
ple desiring an all-in-one produc- 
tion environment. Packages like 
Adobe Photoshop and Fractal 
Painter are typically chosen by ani- 
mators for creating texture maps, 
and video-compositing packages 
like CoSA After Effects and Adobe 
Premiere enable the animator to 
composite 3D animation together 
with other elements. Most impor- 
tant for compositing is the ability to 
support alpha channels, a feature 
of many of the packages covered 
on these pages, including Elec- 
triclmage, Animation Master, and 
StudioPro. 

As for the future of 3D anima- 
tion on the Macintosh, the progno- 
sis is good. Mac-based programs 
continue to offer more sophisticat- 
ed 3D animation tools, such as in- 
verse kinematics, particle systems, 
and metaballs. And with the intro- 
duction of the PowerPC and the 
of Mac 
price/performance ratio of the plat- 


advent clones, the 
form will only improve. Based on 
these factors, animators can be 
confident that the Macintosh and 
its associated software tools will 


continue to mature. Gc] 
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formeZ RenderZone is a version of the award winning 
3D modeler that features advanced rendering, 
including Gouraud, Phong, Z-buffer, and raytracing, 
all at impressive speeds. 

State of the art shader technology offers 
procedural and precaptured textures, 
environment maps, bumps, transparencies, 
reflections and refractions, 

backgrounds, depth effects, decals, 

and three types of lights that can even glow. 


CREDITS: Left: Tintox and Milox, by 
Christophe Moulin, de Visu, Paris, 
France. All other images: by 
auto*desesys, Inc. designers Markus 
Bonn, Mark Niemi, and Volker Mueller. 
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Motion capture 
takes a leap 
forward in 
Species 


BY BARBARA ROBERTSON 


ust last month, Casper, the 
first movie starring 3D CG 
characters, made its debut, 
and already MGM's Species, 
the second movie with a 3D 
star, is nearing its release 
date. While Sil, the star of 
this science-fiction adven- 
ture movie, is no Casper (in 
fact, in close-up scenes she’s 
a physical model rather 
than a CG model), and the 42 visual- 
effects shots (about 5 minutes of an- 
imation) created at Boss Film Stu- 
dios are nowhere near the 30 to 40 
minutes of 3D character animation 
produced at ILM for Casper, both 
projects have one thing in common: 
The films’ directors were 
new to animation. 

With an explosion in de- 
mand for CG creatures and 
characters in Hollywood, this 
fusion of talents is destined 
to happen increasingly often. 
It's a recipe that includes 
within it a great potential for disas- 
ter or, at least, frustration: Film di- 
rectors are used to working direct- 
ly with actors, often creating 
scenes in an improvisational style; 
animators are used to having each 
scene drawn and approved in de- 
tail, often frame by frame. Asking 
an action-adventure director to 
sign off on an animation in story- 
board form is like asking a karate 
Barbara Robertson is West Coast 
senior editor of CGW. 
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champion to prescript his next 
competition, then stay with the 
script. Yet, animators working with 
keyframe animation programs 
simply don’t have the tools for im- 
provisation. 

When faced with this situation 
at Boss Film (Marina del Rey, CA), 
the technical crew took the situa- 
tion in hand and designed new ani- 
mation tools. By improving on a 
motion-capture system already in 
use at the studio, they created a sys- 
tem that let Species director Roger 
Donaldson work in real time with a 
textured CG creature that was mov- 
ing within an environment. 

“Roger is an action-adventure fel- 
low,” says Ellen Somers, vice presi- 
dent for production at Boss, “and 
not the type to like the idea of hand- 
ing over his thought process, hoping 
we understood [what he wanted].” 

“Creativity comes from being 
able to be spontaneous,” says Don- 
aldson. “If you have to commit to 
storyboards, with every nuance de- 
cided six months in advance, you 
lose inspiration.” 

Rather than use storyboards, 


Boss’ technical crew gave Donald- 


son the ability to direct trained 
puppeteers and see the fully tex- 
tured 3D creature in action in her 
environment on a TV monitor. 
Doing this required custom hard- 
ware and software to get real-time 
motion capture and display of the 
textured model, and custom soft- 
ware for camera tracking and sync 
to the virtual environment. 

Here's what the process looked 
like: Three to four puppeteers 
working on a sound stage at Boss 
would move “waldos,” puppet-like 
armatures made of metal parts 
and other devices. One puppeteer 
might hold a metal puppet’s arms 
and another its legs, then the two 
puppeteers would move in concert 
like dancers, the puppet between 
them. As the puppeteers made the 
metal puppet jump from one box 
to another on the sound stage, Sil, 
the 3D CG puppet, would leap 
from one rocky ledge to another 
on screen. Crouching the metal 
puppet caused the digital Sil to 
perch on the ledge of a cavern, feet 
firmly planted on the “ground.” 


Meanwhile, 


other puppeteers 
working with other waldos would 
be adding the facial animation. 

This creative collaboration 
turned out to be very productive: 
The crew often did 100 takes a day, 
and more. Donaldson could impro- 
vise until he found what he liked 
and signed off on the animation. 
He'd then take the CG work away 
on a SyQuest disk, plug it into his 
Avid system, and cut it into the pre- 
viously filmed live-action scenes. 

It didn't start out that way. Eight 
months earlier, the on-screen 
model was only 500 polygons; long 
cones were used to indicate eye- 
line. With new, custom software 
and a Silicon Graphics Onyx replac- 
ing an SGI Indigo, the model be- 
came more sophisticated—5000 to 
10,000 textured polygons displayed 
at 24 to 30 frames per second. 
Then, “Our young geniuses figured 
out a way to graft a face onto the 
body,” Richard Edlund, 
founder of Boss Film Studios and 


says 


no slouch in the genius department 
himself. While at Industrial Light & 
Magic, Edlund earned four Acade- 


my Awards for visual effects for the 
first Star Wars and Indiana Jones 
movies, and since founding Boss in 
1983, he has received Oscar nomi- 
nations for six movies. 

“One of the nice things about 
Boss Film,” says Shahril Ibrahim, 
head of the studio's Research and 
Development department, “is that 
Richard is not afraid of technology. 
If we need a mechanical piece, it’s 
‘OK, we can do that.’ ” 

In this case, the mechanical 
pieces were the three waldos: the 
metal puppet, the face controls, 
and a hair control. The puppet 
looks like a metal doll made out of 
Tinker Toys by a computer wiz- 
ard—with a processor on each 
limb and numerous cables leading 
to a bank of '486-based personal 
computers. Each PC is equipped 
with custom, analog-to-digital con- 
verter cards. The resulting data is 
sent to the Onyx—from the puppet, 
from the face and hair waldos, and 
from an overhead camera—where 
it’s composited in real time with a 
prerecorded 3D_ background. 
“Donaldson would see an anima- 


tion but want to bring the camera 
closer, make Sil bigger,” says 
Ibrahim. “So we wrote software to 
accomplish this.” Now, the director 
can change the camera angle to 
look at the action from a different 
perspective. 

For facial animation, a pup- 
peteer manipulates a gizmo that 
has toggle switches for his or her 
left hand and a hand-held con- 
troller for the right hand. The com- 
bination generates any of 24 target 
face models to produce, for exam- 
ple, an eyebrow lift, a snarl, an 
open eye. The hair waldo moves 
Sil’s tentacle-like hair in a bunch. 
“When she ‘goes Medusa,’ ” says 
Ibrahim, “we used [Wavefront’s] 
Dynamation instead.” 

In fact, Wavefront was the pri- 
mary software for this project; to 
boost the frame rate for real-time 
display, Boss’ Hiro Yoki Miyoshi re- 
engineered Wavefront’s Preview 
software. That, combined with a 
user interface designed by Boss’ 
Gauthan Krishamurti, a former 
disc jockey, lets the team “play” Sil 
as if they were mixing sound. “We 
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Sil was modeled 
from a life-size 
sculpture made by 
Steve Johnson at 
XFX, then digitized 
by Viewpoint 
Datalabs. Primarily 
because she’s 
transparent, which 
meant that her 
internal structure 
needed to be 
visible, the resulting 
CG model, created 
at Boss Film using 
Alias software, 
ranged in size from 
250,000 to 500,000 
polygons. Sil was 
animated using 
Boss’ proprietary 
motion-capture 
system working 
with Wavefront’s 
Kinemation and 
Preview software, 
then rendered with 
Pixar's RenderMan. 
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can take a lower body, graft it onto 
the upper body, and play back a 
new hand motion,” says Ibrahim. 


Attention to Detail 
One reason this works so well is 


the attention to detail on the part of 


Andre Bustanoby, head of integra- 
tion for CGI at Boss, who believes 


FUURS teat 


in putting information about a 
scene into a computer as literally 
as possible. For example, when the 
full-size sculpture of Sil was digi- 
tized by Viewpoint Datalabs (Orem, 
UT) to model the CG Sil in Alias, 
Bustanoby decided to use the same 
data in Cadkey to build the puppet 
in 7/16th scale. “Because it's all in 
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Paradigm Simulation’s real time, 
3D, high performance software 
tools Vega™, AudioWorks2™ 
and Vega UltraVision™ allow 
users to fly through development, 
soar above obstacles, destroy 
the competition, launch on time 
and establish solid LynX™ with. 
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From left: Richard Edlund, founder 
of Boss Film; the puppet used to 
animate Sil; and Roger Donaldson, 
director of Species. Note the 
monitor in the background with the 
textured, 3D model of Sil (in blue) 
on screen. Moving the puppet 
causes this model to move within 
the CG background, allowing 
Donaldson to direct her in this 
action scene. 


scale,” he says, ‘it makes camera 
tracking meaningful. Sil moves 
through a volume on stage and in a 


computer very accurately.’ (Anoth- 


er reason the tracking works well 
is the custom software he and his 
team developed. In addition, Bus- 
tanoby surveys live-action sets, 
then builds wireframe sets to 
match for guides in animation.) 

As fantastic as these tools are, 
having them didn't mean the ani- 
mators were left twiddling their 
thumbs. “We can see the back- 
ground plate with camera moves 
and the creature in real time,’ says 
Somers. “But there’s still an enor- 
mous amount of refinement to add, 
such as breathing, hair, finger 
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movement.’ 

“Our initial idea was that we'd 
_. capture the motion, feed it into 
¥ [Wavefront’'s] Kinemation, and 
send it out to RenderMan for ren- 
dering,” says Jim Rygiel, digital-ef- 
fects supervisor. “When we got into 
Kinemation, we saw shortcomings 
we didn't see at lower resolution, 
so we began tweaking the motion.” 
Dale Baer, a traditional animator, 
provided guidance. 

In some scenes, the captured 
movement served only as a guide. 
In others, they used captured mo- 
tion for some parts of the body and 
traditional animation for others. “It 
was a mix-and-match process,” 
says Rygiel. Complicating matters 
was Sil's design, by H.R. Giger, cre- 
ator of the “Alien” in the movie of 
the same name. 

“Creating a realistic Giger crea- 
ture was ambitious, to say the 


least,” says Rygiel. “Because she has 


a transparent outer skin, she has 
an inside, too. Plus, it wasn't a 
straight skin, it was a weird undu- 
lating thing.” The CG model of Sil 
has 500,000 polygons, and although 
they were able to use fewer for 
some scenes, they still had to push 
the half-million polys around in 
enough scenes to make it hard. 

Even with all this, Rygiel be- 
lieves some of the earlier scenes 
have equally interesting CG work. 
“There's wild stuff,” he says, “where 
we used 2D tricks with 3D helpers 
to achieve a look.” In one scene, for 
example, a two-year-old’s tongue 
shoots out and spears a rat. 

For these scenes, they again re- 
lied on Wavefront animation soft- 
ware along with Wavefront’s Com- 
poser for compositing, Alias for 
some modeling and lighting ef- 
fects, Softimage for procedural 
modeling, Interactive Effects’ Ama- 
zon 3D paint, and Pixar's Render- 


Man for rendering. 

“We thought it would be a hor- 
rendous rendering project,” Rygiel 
says. But it typically took 20 min- 
utes per frame." 

Given the tight schedule, that 
was a bonus. “We could get to visu- 
als very quickly and edit faster,” 
Somers says. “But it’s a double- 
edged sword. It's ready early 
enough to change it. The good news 
is that I can make changes. The bad 
news is I can make changes.” 

With the next generation of 
Boss’ system, one designed for 
more portability, the ability to 
make changes will make life bet- 
ter—and worse—for Somers. 

“We're bringing computer 
graphics out of the computer and 
onto the live-action set,’ says 
Ibrahim. “It changes the whole en- 
ergy of doing animation. 

“Plus,” he adds, smiling, “we get 
a catering service.” &csM] 
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here are lots of ways to use 
scanners. You can use them 
to scan 35mm slides, 4x6 
jumbo photographs, or a 
tear sheet from a magazine. 
You can use them to create 
a glossy poster, capture tex- 
tures for a 3D model, or add an 
image to an on-screen presenta- 
tion. Part of the art of picking a 
scanner is understanding what you 
need it for and how that need 
matches up with the capabilities of 
the different scanner technologies. 
If you have the money, your best 
bet is to simply buy a drum scan- 
ner, since a $15,000-plus drum 
scanner can handle most of the 
above circumstances and more. 
For high-quality graphic arts appli- 
cations, drum scanners are almost 
essential. But for the majority of 
users, drum scanners just aren’t an 
option. For most of us, price is a big 
issue. And if that’s the case, you'll 
probably find yourself looking for a 
solution within the more affordable 
world of flatbed scanners. 
Generally speaking, you can 
break the color flatbed scanner 
market into three price tiers. Street 
prices for entry-level flatbeds range 
from as little as $350 to about $650. 
Most of the scanners in this price 
tier capture 8 bits per RGB color 
channel to produce a 24-bit file of 
16.8 million colors. Typical optical 
resolution is 300x600, and maxi- 
mum density ratings are rarely 
higher than 2.4. Most scanners in 
Ken Milburn is a freelance writer 
based in Mill Valley, California. 
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this price range also make three 
scanning passes, one for each 
color. It's often assumed that three- 
pass scanners are inferior to single- 
pass models because the three 
passes can introduce registration 
problems into the image and can 
take longer to complete than a sin- 
gle pass. However, this is an as- 
sumption you won't want to put 
complete faith in, since there are a 
number of examples of three-pass 
scanners that are faster and more 
accurate than certain single-pass 
scanners. With some hands-on test- 
ing, you can quickly evaluate accu- 
racy and speed claims yourself. 


Low-End Applications 

Entry-level flatbed scanners are the 
perfect choice when you are more 
sensitive to price than image quali- 
ty. They produce excellent results 
for applications that do not require 
poster-quality resolution or color 
fidelity. For example, you can use 
these scanners to: 


@scan art and photos for use in 
FPO (for-position-only) layouts 

create “sketch” comps of illustra- 
tions for client-approval purposes 

@ capture images that then will be 
manipulated or reinterpreted 
using texture filters, a paint pro- 
gram, or a drawing program 

e digitize images for use in a video 
or multimedia presentation 

ecapture materials for presenta- 
tion, training, and image archiving 


When you move up to the sec- 


ond-tier scanners, which are 


priced from $800 to $1500, you typi- 
cally get a nice bump up in image 
quality and very possibly an in- 
crease in speed. The image-quality 
improvements in scanners at this 
price level sometimes come from 
higher resolutions and bit-depth 
but also from the use of higher- 
quality components, such as lenses 
and lights. In my opinion, this 
category of scanners offers the 
most image quality for the money. 
Optical resolutions range be- 
tween 400x400 to 
600x1200, 
models 


and 
several 
scan at 10 bits per 
pixel. The result- 
ing 30-bit files 
give you the kind 
or ‘extra. color 
depth that allows 
you to make better use of the 
gamma and color balance controls 
in the scanner software. The maxi- 


mum density of 
scanners in this 
price range is typ- 
ically around 2.6. 
With these kinds 
of specs, mid- 
range scanners 
can produce scans 
good enough for 
professional use in applications 
that call for full-page color images 
at resolutions up to 133 lines. 

With third-tier scanners, which 
range in price from $2500 to more 
than $40,000, you can begin to cre- 
ate images good enough to fool the 
unpracticed into thinking they're 
looking at an image captured on a 


For many users, flatbed 
scanners provide the right 
level of functionality at 


the best price 


The Gemini D-16 from 
Umax is priced under 
$2000 and features a 
unique dual-lens 
design that reportedly 
makes it especially 
adept at scanning 
smaller images with 
exceptional image 
quality and clarity. 


The premier scanner in 
Microtek’s product line 
is the ScanMaker Ill, a 
36-bit flatbed scanner 
priced at $2500. In addi- 
tion, the company 
offers the ScanMaker 
ll, which is priced aggres- 
sively starting at $329. 
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Agfa’s top-of-the-line 
flatbed scanner, the 
SelectScan, is priced 
at $43,000 and rivals 
drum scanners in 
image quality. 


low-end drum 
scanner. Optical 
resolution in this 
price range can 
get as high as 1200x1200. Maxi- 
mum density typically hovers 
around 3.0. Color depth is typically 
10 bits per channel, with a few mod- 
els even offering 12 bits per channel. 

Often, the scanners at this end 
of the price spectrum will export 
the full 30- or 36-bit color depth to 
Photoshop as a 48-bit RGB image. 
This is a great advantage because 
you can then zoom to any level of 
detail before applying such con- 
trols as color balance and gamma 
curves. (Of course, you still have to 
reduce the file to 24 bits before you 
can use the full range of Photoshop 
commands or export the file to 
other applications.) 

High-end flatbed scanners pro- 
duce superb results for many pro- 
fessional publishing applications 
such as newsletters, training mate- 


The highest-image- 
quality scanner available 
from Hewlett-Packard is 
the new ScanJet 3c, 
which is priced at $1179. 


rials, and ine 
house catalogs. — 
They also pro- 
vide the 
form factor for scanning hard- 
backed or bulky originals that can't 
be wrapped around a drum. In ad- 
dition, the charge-coupled device 
(CCD) sensing technology em- 


ployed by flatbed scanners is rapid- 


only 


ly improving, allowing this com- 
paratively low-cost technology to 
produce ever better results that 
bring them closer into competition 
with drum scanners. 

high-end 
flatbeds still won't be suitable for 


However, even 
more sophisticated magazine work 
or for creating, say, a large glossy 
poster. If you’re doing that kind of 
work, you ll need to bite the bullet 
and look at drum scanners. Al- 
though the CCD technology used 
by flatbeds is improving, drum 
scanners still offer the highest 
color accuracy. 


When comparing scanners, there are a few terms and 
concepts you'll want to be familiar with. Here are some of 
the most important ones: 


Resolution: This refers to the number of dots per inch 
captured as the original is scanned. The greater the 
number of dots per inch, the greater the detail in the scan. 
Unfortunately, scanner specifications confuse the 
resolution issue by referring to “optical” and “enhanced” 
or “interpolated” resolution. Only optical resolution will 
determine how much image detail will be scanned. 
Optical resolution is usually measured two-dimensionally, 
where the horizontal dots per inch (dpi) represents the 
actual samples taken by the sensor, and the vertical dpi 
represents the number of samples, or steps, the sensor 
takes as it moves down the image. Most flatbeds today 
have a vertical stepping that is twice the dpi of the image 
sensor, as in 300x600dpi. Some even increase the 
vertical stepping further, although that alone is no 
guarantee of increased image quality. The entire package, 
including optics and other mechanics, is what determines 
image quality. 

Interpolated resolution refers to the mathematical 
multiplication of resolution through software, using optical 
resolution as a basis. The software calculates a midpoint 
between the actual sampled spots, thus doubling or 
quadrupling the number of dots and the resolution of the 
image. Yet, dots that are actually “seen” by the sensor are 
real data, vs. the “artificial” dots calculated 
mathematically through interpolation, so optical resolution 
is always more true to the original than interpolated 
resolution. The value of interpolated resolution can vary, 
depending upon the sophistication of a vendor's particular 
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interpolation algorithm and on the nature of the original 
image, so it should not be used as a primary purchase 
criterion. However, interpolation can be very useful in 
unique cases, such as in scanning line art, where 
interpolation can lead to smoother curves and lines, or in 
scanning small images. 


Color Depth: The second most critical spec, color depth, 
is expressed in either total bits per RGB pixel (e.g., 30 bits) 
or in bits per color channel. The more bits, the more colors 
you ll have to choose from when making gamma and color 
balance settings. The extra 6 to 12 bits in 30- or 36-bit 
scans make it possible to choose just the “right” 24 bits to 
save for maximum detail and dynamic range. 

Photoshop permits image correction on up to 48-bit 
scans, provided the scanner software exports to same. 
Accurate correction is easier from within Photoshop 
because a full-screen image can be zoomed to any level. 
This makes it easier to pick the smallest highlight, shadow, 
or color for curve correction. Once you've made 
corrections, you switch modes to 24-bit RGB or CMYK so 
you can employ the full range of Photoshop commands. 


Maximum Density: Maximum density (Dmax) is 
written as a number between 0.0 to 4.0. Dmax represents 
the maximum spread between the whitest white and the 
blackest black. Each number after the decimal represents a 
doubling of density. Typical dynamic range for an entry- 
level flatbed is around 2.4. A few upper-end flatbeds and 
35mm slide scanners, such as the Umax PowerLook and 
the Polaroid SprintScan, match low-end drum scanners at 
Dmax 3.0. At prices above $20,000, drum scanners will 
have Dmax ratings of 3.6 to 3.9—KM 


Drum 
scanners 
use photo- 
multiplier 
tube (PMT) technology to achieve 
resolutions between two and six 
times the optical resolution of 
flatbeds, and significantly higher 
optical densities of 3.6 to 3.8. The 
higher optical density means, in 
simplest terms, that more highlight 
and shadow detail can be record- 
ed. The higher resolutions result 
in much more accurate scans, par- 
ticularly noticeable when working 
with small originals. 

Drum scanners work by aiming 
a single point of light at an original 
image attached to a rotating drum. 
As the image spins, the beam 
moves slowly down the drum, 
recording every detail with equal 
intensity. In contrast, the CCDs 
used in flatbeds have a few inher- 
ent challenges to overcome. For ex- 
ample, light bouncing back to the 
CCD from the far edges of the scan- 
ning bed must travel further and is, 
therefore, weaker than light reflect- 
ed from the center. This means that 
images sometimes suffer a slight 
loss of quality at the edges. 

These minor aberrations in 
image quality are unacceptable in 
very high-end work, where a 4x5 
transparency may be blown up to 
fill an entire billboard. At that de- 
gree of magnification, differences 
that are invisible on screen be- 
come painfully obvious. Flatbeds 
are generally much easier and 
faster to use, since they don't re- 
quire the labor-intensive setup of 
wrapping the original around a 
drum. And some very expensive 
models have overcome their short- 
comings and compete head to 
head with drum models. Yet when 
superior color fidelity and resolu- 
tion are required, most profession- 
als still turn to drum scanners. 

Of course, all this capability 
doesn’t come cheap. Drum scan- 
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per video stream 


rom Agfa is 


priced under 
$1000 and is 
available for 
both Macintosh 
and PC users. 


ners are seriously more ex- 
pensive than flatbeds. One of 
the least expensive drum 
scanners on the market is 
the ScanMate Magic from 
ScanView (Foster City, CA), 
which just recently dropped 
in price from $13,000 to 
$9995. After that, however, prices 
leap upward in $10K and $20K in- 
crements to the $100,000-plus 
stratosphere. 

Dedicated film scanners offer 
users another alternative to flatbed 
scanners, and they certainly pro- 
vide the most accurate way to scan 
slides and transparencies. Howev- 
er, before you invest in a slide or 
multiformat film scanner, you 
should know that a transparency 
adapter for your flatbed scanner 
may be a viable alternative. Such 
adapters won't provide you with 
the image quality you can get from 
a dedicated film scanner, but if you 
only need to scan an occasional 
slide or transparency or if image 
quality is not a primary concern, 
an adapter may be just the thing. 

At between $350 and $700, 


The price leader among 
slide scanners is Microtek’s 
ScanMaker 35t, which sells 

for just under $1000. 


transparency 
adapters are 
much less expen- 
sive than dedicat- 
ed film scanners. Only three ven- 
dors—Microtek (Redondo Beach, 
CA), Polaroid (Cambridge, MA), and 
Nikon (Melville, NY)—offer slide 
scanners for under $3000, the least 
expensive being Microtek’s Scan- 
Maker 35t, street-priced at just 
under $1000. Film scanners with 
higher resolutions and the ability to 
accommodate larger film formats 
are available from Leaf (Southboro, 
MA), Kodak (Rochester, NY), Pixel- 
Craft (San Leandro, CA), and Mi- 
crotek. However, at that level, prices 
compete directly with the prices of 
low-end drum scanners. 

One of the things you'll find 
when comparing flatbed scanners 
is that most scanners within the 
same price category appear to 
offer the same basic capabilities. 
And while you may want to com- 
pare a few basic specifications such 
as resolution, color depth, and max- 
imum density (see accompanying 
sidebar, “Scanning Technicalities’), 


Agfa Hewlett-Packard 310-297-5000 Ricoh 
Wilmington, MA Palo Alto, CA CIRCLE 85 San Jose, CA 
508-658-8619 208-396-2551 408-432-8800 
CIRCLE 75 CIRCLE 80 Mustek CIRCLE 91 
Irvine, CA 
Apple Computer Howtek 714-453-0110 ScanView 
Cupertino, CA Hudson, NH CIRCLE 86 Foster City, CA 
408-996-1010 603-882-5200 415-378-6360 
CIRCLE 76 CIRCLE 81 Nikon CIRCLE 92 
Melville, NY 

Canon Computer imapro 916-547-4200 Sharp Electronics 
Systems Ottawa, Ontario, Canada CIRCLE 87 Mahwah, NJ 
Costa Mesa, CA 613-738-3000 : 800-337-4277 
714-438-3000 CIRCLE 82 Panasonic CIRCLE 93 
CIRCLE 77 Secaucus, NJ 

La Cie 201-348-7000 Tamarack 
Epson Beaverton, OR CIRCLE 88 Milpitas, CA 
Torrance, CA 503-520-9000 408-246-6343 
310-782-0770 CIRCLE 83 PixelCraft CIRCLE 94 
CIRCLE 78 San Leandro, CA 

Linotype-Hell 510-562-2480 Umax 
Envisions Solutions Hauppauge, NY CIRCLE 89 Fremont, CA 
Technology 516-434-2000 510-651-8883 
Burlingame, CA CIRCLE 84 Relisys CIRCLE 95 
415-692-9061 Milpitas, CA 
CIRCLE 79 Microtek 800-945-0900 

Redondo Beach, CA CIRCLE 90 
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be aware that, 

in reality, res- 

olution and 

bit depth are 
not the only determinants of quali- 
ty. The old adage “you get what you 
pay for” holds true. More expensive 
models generally offer better image 
quality, even if their resolution and 
color depth specs are the same as 
lower-priced models. The reason 
is that seldom-marketed factors 
such as mechanics, lenses, lights, 
mirrors, and on-board image proc- 
essing can make a big difference in 
image quality. 


Scanning Software 
Without question, the best way to 
match up your needs with the right 
scanner is to scan samples of your 
typical material on a few different 
models in your price range, then see 
which works the best for you. Of 
course, you should also compare 
options, accessories, warranties, 
and service and support. For exam- 
ple, some scanners will come with 
automated internal color calibra- 
tion, automatic document feeders, 
and transparency adapters. 

Interestingly, one of the most 
important differences between 
scanners in the same price range 
isn't the differences in the scan- 
ners themselves. The real differ- 
ence lies in the accompanying 
scanning software. Scanners usu- 
ally come with two types of soft- 
ware: scanning software, which 
can be either a proprietary pro- 
gram or a third-party program 
such as Ofoto from Lightsource 
(Corte Madera, CA); and a third- 
party editing application. The scan- 
ning software is designed to inter- 
face directly with your particular 
scanner model, instructing it on 
how to acquire the image—for ex- 
ample what resolution to use, how 
to set the contrast, or whether to 
use the transparency adapter. 

Most vendors also bundle some 


‘ 


With a terrific balance o 


ning modeling, rendering and anima- 


tion capabilities, our StudioPro 3-D 
package is used by industry profes- 
sionals in multimedia, 
broadcast/film and design to create 
photorealistic 


images. And now, 


“StudioPro is a dream come true. I never 
ae pons prt a pgnceptanee ies 


Boolean Modeling 
Metaballs 
Warp/Bend/Twist 
3-D Sculptor 
Extrude Along Path 
Explode/Shatter/Atomize 
And Much More! 
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StudioPro is a trademark of Strata, Inc. All other trademarks are the property of their respective holders. 
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This 3-Dimensional motion — 
__ picture studio is specifically 
_ designed for classic character 
_ animation, the click and move 
_ interface and powerful motion — 
“tools give you the control that is 


: required to tell your story. Spline — 


] technology enhances the quality 
- of your creations and eliminates 
: ; associated with 5 polygon 


ems. Includes high-end - 


~ features at a reasonable cost. 


cere Inc. 
- 2800 East Evergreen Blvd. 
_ Vancouver, WA, ™\ 
USA 98661 
_ Fax 360-750-0451 

Phone 360-750-0042 _ 


CIRCLE 27 ON INFORMATION CARD 


type of third-party image editing 
application for working with the 
image once it is captured by the 
scanner. If you already have all the 
third-party software you need, 
many vendors offer a stripped- 
down version without any addi- 
tional software. Getting a scanner 
with easy-to-use yet highly flexible 
scanning software is your best as- 
surance that your finished image 
won't be involuntarily lacking in 
richness or detail. If you find the 
scanner you like but it doesn’t have 
the third-party software you want, 
you can always buy it separately. 
The main advantages of the bun- 
dled applications are that they are 
thrown into the package at a huge 
discount to you, and they are guar- 
anteed to work with your scanner. 

Scanning software can vary 
considerably in both functionality 
and form. Certainly you should 
spend some time with a few differ- 
ent packages just to get a feel for the 
variety of features and interfaces 
currently available. When compar- 
ing packages, here are a few things 
you might want to look for: 


e Is the preview window resizable, 
and does it allow you to zoom in 
on specific points in the image? 

e Is the preview window in color? 

eAre the image controls self-ex- 
planatory? 

eHow good at their guesses are 
the automatic exposure and 
color balance controls? 

e Is there a variable unsharp mask 
feature? 

e Are there ready-made resolution 
settings for popular printers and 
typesetters? 

e Can you manually override the 
settings? 

eAre there standard sliders for 
contrast and brightness as well 
as gamma curve controls? 

e Can you semi-automatically set 
the gamma curve by point-sam- 
pling (with an eyedropper) the 


lightest and blackest points in the 
image? 

els there a third eyedropper for 
mid-tones? 

e Can you drag a marquee to scan 
only as much of the image as you 
need? 

e Can you type in a precise rectan- 
gle size? 

e Can you flip and rotate the image 
during the scan? (This lessens 
data loss that occurs when the 
image is flipped and rotated in 
Photoshop.) 


The clear leader in the world of 
third-party image editing software is 
Adobe’s Photoshop program. In ad- 
dition, a host of vendors such as 
HSC Software write software plug- 
ins that work with or complement 
Photoshop. HSC also sells Live Pic- 
ture, an innovative application for 
professionals that allows users to 
manipulate huge image files and 
see instant results. Other popular 
mainstream image editors include 
Micrografx Picture Publisher and 
Corel Photo-Paint. In the specialized 
world of professional publishing, a 
host of feature-rich applications 
exist for working with images in a 
variety of publishing environments. 

When selecting your software, 
be sure to check that the package 


you choose supports your particu- 


lar scanner model. Chances are, 
they will directly support each 
other. If not, you will probably still 
be fine as long as both your scan- 
ner and your software are TWAIN- 
compliant. TWAIN is an interface 
standard developed by scanner 
vendors to make sure products 
can work with each other. 

Also be aware that some scan- 
ner software is incompatible with 
certain operating systems. For in- 
stance, Windows NT supports only 
a few scanners, and some scanners 
may not get along with some other 
peripherals when used on Power 
Macs or System 7.5. G6 
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Choose ADish Array 
That Wil Improve rour Image. 


Whatever the imaging application (broadcast, satellite, film/video, post, etc.) and 
whatever your host platform, Ciprico’s disk arrays can make you look better. Using high 
performance SCSI technology, Ciprico disk arrays sustain data transter rates up to 40 
MBssecond per array, allowing users to manipulate images in real time. And as one of the 
best price-to-performance values available today, Ciprico’s disk arrays feature fault-tolerant 
storage in a range of capacities. 

For more information on how you can improve your image with a disk array from 
Ciprico, contact us today. 


In the USA: In Europe: 

2800 Campus Drive 7 Clerewater Place, Lower Way (A 

Plymouth, MN 55441 Newbury, Berkshire RG19 3RF ai See us at 
1 800-727-4669 England Booth #1030 
In MN: (612) 551-4000 (44) 1 635-873666 WO 

Fax: (612) 551-4002 Fax: (44) 1 635-871996 
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” Your Designs 
Read Your Mind. 


No matter what industry you're working 
in today, the ultimate success of your 
product design depends on a powertul, 
convincing presentation. The kind of 
presentation only an IRIS print can make. 

Sending your digital rendering to an 
IRIS printer is like taking a photo of 
your product before it even exists. With 
a perceived resolution of 1200 - 1800 
dots per inch and the widest color 
range in the digital world, IRIS prints 
make a startling impression. Better yet, 
they give you the power to transform 
the designs in your mind and the images 
on your monitor into richly detailed, 
full-color presentations. 

The photo-realism of an IRIS print 
lets you produce more prototypes in 
less time. It streamlines your design 
process. Gets you faster management 
approval. Promotes design-team 
collaboration. And delivers your 
product to market faster. 

IRIS printers are fully compatible with 
UNIX™, Mac™, and PC-Windows™- 
based platforms. They work with all 
popular design systems and operate 
seamlessly in networked environments. 
Best of all, they produce dazzling 
pre-photographs of your concepts, in 
formats up to 34" x 46" on a wide range 
of low cost substrates. 

But don't take our word for it. Let your 
eyes be the judge. Call IRIS today and 
ask us to send you a sample print. We'll 
show you how, when your design’s on 
the line, everything else pales next to the 
ultimate pre-photograph. 


IRIS Graphics, Inc. 
Six Crosby Drive 


Bedford, MA 01730 USA 
(800) 947-4712 * FAX (617) 275-8590 


IRIS Printers — For Ultimate Color Output 
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Whether you're a 
veteran or a newcomer, 
this year’s show has 

a lot to offer 


ool. Catalytic. Connect- 
ed. These are the 
words being used by 
SIGGRAPH coordina- 
tors to describe SIG- 
GRAPH '95, the 22nd 
annual conference on 
computer graphics and 
interactive techniques. 
And judging by what’s 
in store for those plan- 
ning to attend the conference and 
exhibition, which will be held Au- 
gust 6 through 11 at the Los Ange- 
les Convention Center, those words 
are especially fitting. 

“This year’s conference promises 
to blow the lid off of many emerging 
technologies,” says Peter Meechan, 
co-chair of SIGGRAPH '95. 

Adds co-chair Brian Herzog, “At- 
tendees will be able to experience 
everything from a CD-ROM for 
breast-cancer patients to a Virtual 
Nightclub created by a group of 
London artists. And those who 
can’t personally attend [the show] 
can participate on-line through 
GraphicsNet,” he continues, refer- 
ring to the fiber-optic network the 
show’s coordinators have installed 
in order to link SIGGRAPH ’95 to 
Audrey Doyle is CGW's managing 
editor. 
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networks worldwide. With Graph- 
icsNet, which is debuting this year, 
remote participants will be able to 
not only observe but also partici- 
pate in some of the projects being 
showcased at various venues 
throughout the convention center. 

“This year’s show really does 
have a lot of exciting things to offer 
graphics professionals,” affirms 
Cassie Roduner, an account execu- 
tive at Hi-Tech Communications 
(San Francisco), which is handling 
PR and marketing for SIGGRAPH 
'95. “First of all, it’s being held in 
LA, the heart of creativity and high 
technology, and people don't want 
to miss out on this opportunity.” In 
fact, she reports, this is the largest 
SIGGRAPH ever, with a record 303 
exhibitors as of press time. “And, 
for the first time in history, there’s 
a waiting list to exhibit,” she adds. 


Interactive Communities 
Besides the exhibition—which tra- 
ditionally has been the venue for 
companies to showcase the latest 
in computer graphics-related 
hardware, software, and _ ser- 
vices—attendees will be able to ex- 
perience the state of the art in 
graphics technology at the other 
SIGGRAPH venues, some of which 
will be familiar to past attendees 
and a few of which are brand new. 
One venue making its debut at 
SIGGRAPH '95 is Interactive Com- 
munities. “The idea of this venue is 
to showcase work in virtual reality, 
visualization, and multimedia 
that’s come out of the convergence 


of networking and computer 


graphics technologies,” says Robert 
Hennigar, chair of the Computer 
Graphics Department at Art Center 
College of Design (Pasadena, CA) 
and co-chair of the venue. 

“We'll be showcasing 56 diverse 
projects in over 40,000 square feet of 
space,” adds co-chair Coco Conn, of 
Digital Circus Productions (Los An- 
geles). “Everything from telerobot- 
ics—you'll be able to arm wrestle 
with someone over the Internet—to 
terrain flybys—you'll be able to fly in 
real time through terrains of data, 
both computer-generated and real, 
that live on servers all over the 
country.” Besides observing the re- 
sults of some of these projects, at- 
tendees will be able to observe 
communities interacting in real 
time as well as interact with people 
worldwide in collaborative projects 
being assembled for the show. 

The Interactive Communities 
venue will also feature other attrac- 
tions, including the lounge@sig- 
graph, where attendees can pre- 
view interactive art and music 
projects; the Digital Atelier, which 
is a working studio where artists- 
in-residence and attendees can get 
access to high-end graphics tools 
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active entertain- 
ment authoring 
tools; the SIGKids 
Production Lab, 
which will feature a 
daily program that Lab participants 
will produce for presentation on- 


site and for transmission across 
GraphicsNet; and CityScape, an in- 
ternational networking project that 
invites people ages 10 to 16 from 
across the Internet to construct 
and explore a virtual city. 

“With our venue, we're trying to 
show better examples of how peo- 
ple are making media. How are 
people interacting? What is the 
process of collaboration, and what 
does it mean? What tools are peo- 
ple using? What are they doing 
with these tools?” says Conn. 
“We're trying to shake some trees 
by saying that maybe the set-top 
box isn't the only way to go. 

“The graphics community must 


The Interactive Communities 
venue will be located in Hall K at 
the convention center. 


Interactive Entertainment 

Another venue making its debut 
this year is Interactive Entertain- 
ment. Designed to represent cur- 
rent trends, outstanding work, and 
original points of view in location- 
based entertainment, games, and 
interactive TV, the approximately 
20 projects to be showcased at this 
venue will demonstrate new levels 
of creative and technical sophisti- 
cation in a variety of ways, promis- 
es Isaac Kerlow, chairperson of 
Pratt Institute’s Department of 
Computer Graphics and Interac- 
tive Media (Brooklyn, NY) and chair 
of the event, which will be located 
in Hall K next to Interactive Com- 
munities. “Some of the imagery, for 
example, is exquisite in its render- 
ing,” Kerlow notes. “Several graphi- 


Technical Session Highlights 


SIGGRAPH's highly respected Technical Session returns 
once again with a smorgasbord of courses, papers, and 
panels that are bound to whet any techie’s appetite. 


Courses 

A total of 34 instructional sessions on the latest topics, 

trends, and technologies in computer graphics and 

interactive techniques will be held at the LA Convention 

Center Sunday through Tuesday. A sample of offerings 

includes: 

® Realistic Input for Realistic Images 

® Designing Real-Time 3D Graphics for Entertainment 

® Tricks of the Trade: Computer Graphics Production 

© Dynamic Behaviors for Real-Time Synthetic Humans 

© Procedural Modeling, Texturing, and Animation 
Techniques 

© Physically Based Modeling 

© Developing Advanced Virtual Reality Applications 

@ Using RenderMan in Animation Production 


Papers 

This year, a record 257 papers were submitted and a 
record 56 were accepted—30% of these were from 
outside the US. Some of the topics being covered in 
SIGGRAPH '95 Papers, which will be presented 
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Wednesday through Friday, include: 
© Animation 

® Modeling 

® Multi-Resolution Techniques 

® Interactive Design 

® Texture Synthesis 

® Shading & Cameras 

@ Splines & Surfaces 

© Virtual Reality 

© Volume Visualization & Morphing 


Panels 

This forum for debate, which will take place Wednesday 

through Friday, will cover a variety of topics, some of 

which include: 

® Integrating Interactive Graphics With Future Technologies 

® Video Game Industry Overview: Technology, Markets, 
Content, Future 

© Aesthetics and Tools in the Virtual Environment 

© 3D Graphics Through the Internet: A Shoot-Out 

© Algorithms and the Artist 

@ Visualizing the Internet: Putting the User in the Driver's Seat 

© Performing Work Within Virtual Environments 

® Cross-Media Authoring 


tors,” developed by the New Vor 


University Media Research Labora- 
tory, is one project which Kerlow 
feels is particularly impressive. The 
goal of this project, he says, is to 
demonstrate real-time virtual ac- 
tors that respond believably in so- 
cial situations, without the inter- 
vention of human puppeteers; the 
project’s collaborators also hope 
this project will demonstrate the 
effective use of a distributed net- 
work for computing the behavior 
of the virtual actors. 

Another noteworthy project, 
says Kerlow, is Iwerks Entertain- 
ment’s (Newport Beach, CA) latest 
Reactor attraction, Dino Island. In 
a simulated all-terrain vehicle, the 
audience will be able to explore a 
newly discovered volcanic island; 
the goal of the adventure is to res- 
cue the local dinosaur population 
by capping the volcano’s mouth. 

“The range of things we're 
showing is varied,” says Kerlow. “I 
think attendees’ reactions to this 
venue will be positive, because 
they'll see impressive applications 
which are polished, finished, and 
think 
they'll also be impressed by the 


mainstream-oriented. I 


more experimental projects, which 
are not polished and mainstream 
but which present interactive en- 
tertainment from an unusual point 
of view.” 

Besides the new venues, a num- 
ber of venues familiar to SIG- 
GRAPH veterans will return to this 
year’s show in LA. Two of what are 
perhaps the more visual of these 
are the Electronic Theater and the 
Art Show (for a more complete list, 
see the “Familiar Spaces” sidebar). 

This is a year of “firsts” for the 
SIGGRAPH Computer Animation 


There are more than 8.000 sequins on 
the dress at the left. The Pictrography 3000 
didnt lose a single one. 


Pictrography 3000 


With 400 dpi resolution and one-pass laser diode instead of multi-pass thermal printing, the Pictrography 3000 simply won't lose any- 
thing. Nor will it generate banding, registration or blurring problems. In fact, in two minutes this state-of-the-art color printer produces 
images so flawless, each output can literally be used as a printing original. Successive prints or transparencies, totally consistent in color, 
take only 70 seconds. And the Pictrography 3000 uses only water so it requires no chemicals or toners. See how high Fujis revolutionary 
laser diode technology raises the standard in digital color printing and the only thing you may lose is your breath. If you'd like more infor- 


mation, call 1-800-378-3854. Or for Fujifilm on CompuServe” --> GO FUJI. Fuji) Fuji. A new way of seeing things. 


© 1995 Fuji Photo Film U.S.A., Inc. 
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Academy and Grammy 
Awards. “We wanted to 
have the best possible 
venue, and The Shrine is 


SIGGRAPH 


Foster, vice president of multime- 


spectacular,” says Frank 


dia for Sony Pictures ImageWorks 
(Culver City, CA) and co-chair of 
the event. “About 5000 people will 
be able to see the event at once.” 
SIGGRAPH will provide buses to 
transport attendees from the con- 
vention center to the auditorium. 
More firsts: 70mm film, eight- 
channel digital sound, and live 
music, which will accompany 
some of the pieces. Plus, it will 


Limited by the 2D world? 


ence. We're 


“ving to allow the ed: 
ucation that SIGGRAPH provides 
attendees to seep out through the 
Animation Festival to the general 
public, especially since there are 
so many directors, screenwriters, 
and producers in LA who are anx- 
ious to know more about the tech- 
nology so they can write scripts 
and make movies that take advan- 
tage of it,” says Foster. 

As is evident through past SIG- 
GRAPHs, the quality of the anima- 
tions at the Electronic Theater 
improves each year. And this year 
is no exception. In terms of con- 
tent, this year’s lineup focuses 
mainly on two applications: “Nice, 


een | 


sual-effects pieces from feature 
films, several are academic 
pieces, and some is work from in- 
dependent artists, so we have a 
good cross section,” he adds. 
Also planning to provide a 
good cross section of works is the 
SIGGRAPH '95 Art Gallery. “This 
year, we accepted 2D and 3D art, 
digital illustrations, installation 
pieces, interactive art, and artist 
books,” says Becki Parker, admin- 
istrative assistant to Ken O’Con- 
nell, head of the Art Department 
at the University of Oregon and 
SIGGRAPH '95's Art Gallery chair. 
According to Parker, the Art 


Are you frustrated by the lack of 
functionality inherent in your 2D CAD 
system, but thought you couldn’ afford the 
power and versatility of a true, proven solid 
modeling system? 

Using a 2D system, are your engineers 
able to accurately visualize designs? Perform 
tolerance and interference checking? But, 
have you been frustrated with the amount of 
computer power required by most 3D 
systems to perform such tasks? 

It’s time to graduate by stepping zzzo the 
3D world and stepping up to a CAD 
package that has always been a solid model- 
ing product specifically for mechanical 


design, able to perform those tasks effortlessly 
and automatically. And, you can now put 
that power into a hardware environment with 
a cost investment that’s a lot less than you 


might think! 


Pro/ENGINEER is a registered trademark and Pro/JR. and the PTC logo 
are trademarks of Parametric Technology Corporation. SPARCstation and 
the Sun logo are trademarks of Sun Microsystems Computer Corporation. 


just view it.” 

And according to Parker, this 
year’s Art Gallery isn't just target- 
ing attendees of the show. “[Via 
GraphicsNet] we'll have a terminal 


Familiar Spaces — . 


a sti SIGGRAPH venues 


linked through GraphicsNet. 
Another new aspect to this 

year’s Art Gallery is a venue called 

Artist/Designer Sketches. At this 


Among the many venues r ming to SIGGRAPH a are the Technical Program of Papers, Panels, 


Stepping into the 3D world 
is easier than you think. 


Outpacing our competition. Helping you outpace yours. 


nce to communicate | 


their audience and talk about 


their artwork,” says Parker. “SIG- 
GRAPH artists haven't been able 
to communicate like this with the 
audience before. Some pieces 
may not have made it into the Art 
Gallery, but you can tell the artist 
went through an interesting 
process to create the piece, and it 
would be beneficial for audiences 
to know that information.” 

All told, SIGGRAPH '95 promis- 
es to challenge, fascinate, and en- 
lighten, making it a show graph- 
ics professionals won't want to 
miss. See you in LA! Ws 


Pro/JR.™ is the robust, easy-to-use, entry- 
level version of Pro/ENGINEER’, the fastest- 
growing mechanical design automation product 
available today. At just $8,000, Pro/JR. provides 
unmatched performance at a price that every 
engineer can afford. 

Pro/JR. gives you the highest degree of design 
accuracy by ensuring the integrity of your 
deliverables, such as accurate drawings, mass 
properties, and bills of materials to name a few. 

Now, combine these capabilities with the 
speed and power of a Sun SPARCstation™ 5 or 


SPARCstation 20 workstation designed to handle 
the serious applications you're ready to move up to, 
and youve got the most spectacular price/perfor- 
mance/value package available for true mechanical 
design. But only for a limited time! 

Call PTC today for information on 
Pro/JR., or to attend one of our free seminars. 
(617) 398-5555 or fax (617) 398-5615. 

For information on specially configured Sun 
workstations, call (800) 622-4786, code PTR-I. 


Sun Microsystems 
Computer Corporation 
Catalyst Premier Developer 


PARAMETRIC 


TECHNOLOGY 
CORPORATION 


Parametric Technology Corporation, Waltham, MA 


Sun Microsystems, Mountain View, CA 
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SUMMER MOVIE 
SHOWCASE 


hese days, it’s almost harder to 
find movies that don’t rely on 
computer-graphics elements than it 
is to find those that do. From 2D 
matte paintings to full-blown 3D 
animation and special effects, 
computer-generated imagery is 
becoming an indispensable tool for 
moviemakers. The images on 
these pages highlight some of this 
summer's crop of CGl-enhanced 
films. Gc 
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Johnny Mnemonie, 
Tristar Pictures 
Image by Gene 
Bodio, Philip 
LeMarbre of PCA; 
Daryl Anderson, 
Rick Barry of Braid 
Multimedia 
Software: Alias 
PowerAnimator 


_ Apollo 13, \magine 

___ Entertainment and 
-_ Universal Pictures 

__ Image by Digital Domain 
___ Software: Discreet 
Logic’s Flame: Side 
Effects Prisms; 
|. proprietary 

compositing software 


IMAGE COURTESY OF WARNER BROS. 


Free Willy 2: The Adventure Home, Warner Bros. 
Image by Cinesite Hollywood 
Software: Alias PowerAnimator V6; Wavefront Dynamation; Kodak's Cineon _ 


Lawnmower Man 2: Jobe’s War, Allied Entertainment 
Image by Cinesite London 
Software: Alias PowerAnimator V6: Kodak’s Cineon 
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Batman Forever, Warner Bros. 
Image by Pacific Data Images 
Software: proprietary 
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Johnny Mnemonic, 
Tristar Pictures 
Image by Sony 
Pictures Imageworks 
Software: Autodesk 
3D Studio, Animator 
Pro; Adobe Photoshop 


IMAGE COURTESY OF HOLLYWOOD PICTURES 
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Judge Dredd, Hollywood Pictures 
Image by Kieiser-Walczak Construction Co. and Mass. Illusion 
Software: Alias Studio; Wavefront Explore, Advanced Visualizer, Kinemation 


Pocahontas, Walt Disney Pictures 
image by Disney’s CGI team 
_ Software: Alias Studio; proprietary 


©1995 WALT DISNEY CO. 


Pocahontas, Walt Disney Pictures 
Image by Disney’s CGI team 
Software: Alias Studio: proprietary 


_ Mighty Morphin’ Power Rangers, 20th Century Fox 
_ Image by VIFX (Los Angeles) 
_ Software: Alias PowerAnimator; Side Effects Prisms; Pixar RenderMan 
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Unique design/analysis approach contributes to team’s success in 1995 


America's Cup races 


t's not the fact that Team New Zealand used 

CAD and computational fluid dynamics 
(CFD) in its successful quest for the 1995 
America’s Cup that distinguished the team from 
its competi- 
aaeaneeenees tors; it’s the 
way the group used the tools that put it ahead of 
the pack. 

As was the case for many of the sailing 
teams, Team New Zealand’s yacht was de- 
Signed and analyzed digitally via a range of soft- 
ware products, including Pro/Engineer 
CAD/CAM software from Parametric Technology 
Corp. (Waltham, MA), Mechanica structural 
analysis software from Rasna Corp., and a de- 
rivative of a CFD code from Douglass Aircraft. 
Unlike most of its competitors, however, Team 
New Zealand did not rely on the supercomputing 
capabilities of corporate or university-based 
centers. Rather, the team was able to develop 
and analyze new keel, hull, and bulb designs on- 
Site at its race headquarters in San Diego using 
a network of Silicon Graphics computers (in- 
cluding a Power Indigo? Extreme) and super- 
computing servers. 

Because the computing capabilities were 
on-site, the team’s engineers were able to gen- 
erate and analyze new designs, have them ma- 
chined (also on-site), apply and test them, get 
feedback from the sailing crew, and use that 
feedback as the basis for the next round of itera- 
tions—all in a matter of days. As a result of this 
tight feedback loop, Team New Zealand engi- 
neers estimate they generated and analyzed 
close to 10,000 different design options for the 
keel alone before the race was complete. 

According to Peter Blake, Team New 
Zealand's syndicate head, “[The system] en- 
abled us to accurately test hundreds of design 
iterations for speed and structural integrity be- 
fore building them onto the yacht. Having the 
computers on-site during the races encouraged 
a lot of post-race interaction between our design 
engineers and our crew. As a result, new design 
ideas could be tested literally overnight and im- 
plemented as early as the next series of races.” 
In fact, the “final” design was implemented just 
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Team New Zealand se i aae visualizations to communicate design modifications to 
the sailing crew. 


one week before the team won the closing race. 

To test the yacht designs for speed under a 
variety of wind and sea conditions, team engi- 
neers constructed a virtual wind tunnel and 
water tank. Additionally, they ran structural 
analysis simulations, providing comprehensive 
design verification before prototypes were con- 
structed. Not only did these types of analyses 
produce better results than earlier methods, they 
also led to a reduction in the number of expen- 
Sive quarter-scale models the team usually 
builds for tank and wind-tunnel testing, saving 
considerable time and money. 

According to Peter Wagner, product line 
manager for Silicon Graphics who worked 
closely with Team New Zealand on this project, 
the engineers’ ability to closely integrate design 
and analysis functions was critical to their suc- 
cess. For CFD analyses, for example, “they’d do 
an analysis of a particular keel in a number of 
different conditions: different wave conditions, 
different angles of heel, different wind condi- 
tions,” to determine strengths and weaknesses 
and relative speed under various conditions. 


Using these analyses as a basis, they would 
then generate visualizations of the results. “They 
would visualize the boat itself, for example, with 
color coding of the different drags and pres- 
sures across the surface,” says Wagner, noting 
the importance of these visualizations as a com- 
munication medium. “[The visualizations] were 
especially important for exploring new options 
with the sailing team. They allowed the sailors 
themselves to participate in understanding what 
was working and what wasn't and articulating 
their feedback to the designers, thus helping 
come up with the next generation of concepts.” 
Initially, once the performance characteris- 
tics of a given design had been analyzed digital- 
ly, the engineers would send the data to the ma- 
chine shop to create a scale model to test in a 
wind tunnel or water-towing tank. If the design 
seemed promising, a full-size part would be ma- 
chined and tested on one of the team’s two 
yachts (one yacht served as a control). To de- 
termine if the change had the desired effect, the 
Sailors would race the two yachts for several 
hours. “What they found,” says Wagner, “was 
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they were getting an amazingly high correlation 
between the digital results and the results they 
observed on the water.” Convinced of the accu- 
racy of the digital results, the team eventually 
dispensed with the physical-prototype phase al- 
together, going straight from the digital model to 
an actual part. 

Although the engineers and crew were re- 
viewing and revising all parts of the yacht—the 
keel, sails, rig, and hull were all modeled and an- 
alyzed digitally, for example—the keel was the 
primary focus because it is so critical in terms 
of performance and because it is the part most 
amenable to a quick switch. “They are able to 
replace keels more easily than, say, ripping off 
the front half of the hull,” says Wagner. 

In addition to CFD, structural analysis was 
also crucial, says Wagner. “You can try and take 
too much weight out of the boat in search of 
speed and end up with a fatally weakened de- 
Sign. The whole point of Mechanica is optimiz- 
ing the performance of the design without push- 
ing it too far. One Australia [a yacht that sank 
during the race] apparently pushed it too far.” 

While other teams implemented design 
changes during the race, the hit-or-miss ap- 
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proach behind such changes lessened their im- 
pact. “What you found in a lot of other teams is 
that when boats were going slow, the team 
would take a chance on a new design in an ef- 
fort to gain speed. Sometimes they went for a 
totally new design to see if they could achieve a 
real step-function breakthrough.” Team New 
Zealand’s approach differed fundamentally, he 
says. “They said, ‘we're going to take our de- 
sign, which we know is a good, solid one, and 
we're just going to refine it in an incremental 
fashion.’ The sum of all those different refine- 
ments added up to a real breakthrough. It’s kind 
of like one step at a time, as opposed to rolling 
the dice.” 

Ultimately, Team New Zealand’s margin of 
victory was “staggering,” says Wagner, with the 
margin for the closest race being 1:50 minute 
and for the biggest win being 4:30 minutes. In 
1992, the average margin of victory was 1:48 
minute. While the technology clearly played a 
role in this success, says Wagner, “of course, 
the sailors did a great job, too.” Gc 


Diana Phillips Mahoney is senior associate editor of 
CGW. 
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LIVE THEATER 
GETS A VIRTUAL 
BOOST 


At the University of Kansas, 
computer-generated scenery 
sets the stage for a one-of-a-kind 
production 


0 self-admitted computer junkie Mark 
Reaney, 3D graphics and virtual reality 
are old hat. The University of Kansas drama pro- 
fessor routinely creates virtual scenery to plan 
: 2 Sets for 
drama pro- 
ductions. “| have my little head-mounted display 
and my electronic glove and all that junk. | do 
Set designs and walk through them and sit in the 
virtual audience and see how it’s going to look. 
Then | whip up the drafting on the computer and 
Send it all up to the shop for them to make tradi- 
tional scenery.” 
Light bulb. “About a year or so ago,” Reaney 
reports, “| had this weird idea that | could just 


Artist Strives to 


30-Second Ad Marks 
60 Years of Monopoly 


To commemorate the 60th 
anniversary of Parker Bros.’ 
famous game Monopoly, 
parent company Hasbro 
commissioned Grey 
Advertising of New York and 
the animation production 
facility Lamb & Co. of 
Minneapolis to come up with a 
dramatic television 
commercial. To meet the 
challenge, Lamb & Co. applied 
an arsenal of 3D animation 
techniques to the ideas 
generated by Grey’s creative 
team. In addition to 
“traditional” techniques, such 
as 3D digitizing and 
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performance animation, the 
production staff utilized Lamb 
& Co.’s new proprietary facial 
animation system to create the 
30-second spot, called “Plastic 
People.” The ad depicts a tiny 
plastic family of 3D animated 
characters in a ruthless round 
of Monopoly: Mom tries, 
unsuccessfully, to coax money 
from Dad; the kids steal Dad’s 
property and inheritance; Dad 
gets dragged off to jail. The 
spot ends as the camera pulls 
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drama within the 
tiny Monopoly house 
to show a real, live- 
action family playing 
the game. 

For the ad, Lamb 
& Co. used 
Wavefront’s 
Advanced Visualizer 
and Kinemation systems, Pixar 
RenderMan, and the Flame 
digital compositing system 
from Discreet Logic. 
Additionally, the company’s 
proprietary E-motion facial- 
animation system was used to 
interactively adjust facial 
movements of 3D model 
heads (scanned from plaster 
sculptures of the real actors’ 
faces and animated with 
Visualizer) to match a short 
audio feedback loop. @ 


lllustrate “Artificial 
Unconsciousness” 


Artist/animator Michael King, 
a lecturer at the Sir John Cass 
Faculty of Arts, Design and 
Manufacture at London 
Guildhall University, has gen- 
erated a series of images called 


“Programmed== Damned” 


which, he says, are loosely 


based around a scenario in 
which the therapists of a future 
artificial life form, called 
Maxine, strive to develop 


project scenery, then go sit in the audience and 
see how it looked in real size before sending it to 
the shop.” Consequently, he sought and ob- 
tained a grant to work on just such a project. 
Unfortunately, it didn’t take long for the light bulb 
to begin to flicker. “As | was working on it, | 
thought, ‘well, this is really stupid.’ It takes for- 
ever to set up the equipment and the overall re- 
sult isn’t any better than using the head-mount- 
ed displays; in fact, it’s probably worse because 
it's kind of dim and generally awkward.” 

Light bulb. “If I’m going to do all this work to 
project the scenery, why send it to the shop and 
have them build it? Why not just project the 
scenery?” Reaney asked himself. So, he wrote 
a proposal, got some more grants, and for a 
year worked on incorporating his virtual scenery 
into a production of Elmer Rice’s The Adding 
Machine, which opened at the university on April 
18 of this year. 

“We started out using real-time computer 
graphics VR models, but it actually ended up 
being much more than that,” says Reaney of the 
production. In addition to the 3D CGI scenery, 
which was displayed in stereo via rear projection 
screens and viewed by the audience in apparent 


3D space thanks 
to “those goofy 
little polarized 
glasses,” live ac- 
tors in front of the 
projection screen 
shared the lime- 
light with chroma- 
keyed actors who 
were filmed back- 
Stage and with a 
computer-generated character who had a bit part 
(four lines of dialog). “By using various special 
effects, we were able to make the [chroma- 
keyed actors] do bizzarre things, like pop in and 
out, grow to supersize, and all kinds of neat ex- 
pressionistic things the play called for.” 

A camera hidden in the back of the theater 
provided the behind-the-scenes computer oper- 
ator a view of the show via a backstage monitor, 
enabling him to synchronize the movement of 
the actors with the placement of the scenery. “If 
the actors started to walk off stage, he’d move 
the mouse so the scene would move with 
them,” says Reaney. For example, in the first 
scene, the lead character appears to be laying 


For a University of Kansas production of The 
Adding Machine, 3D CGI scenery was 
displayed in stereo via rear projection screens. 
The audience wore polarized glasses. 


in bed. Actually, though, he’s laying on the floor 
in front of a virtual headboard projected onto the 
screen. “So the actor has to be in the right spot, 
and the guy driving the computer has to get the 
headboard in the right spot,” says Reaney. As 
the character stretches and gets to his feet, the 
computer operator tips the view for the audi- 
ence. “It’s like you're on the ceiling looking 
down at the bed. The actor’s standing on stage, 
but it looks like he’s still laying in bed.” In anoth- 
er scene, the actors, who are lit via follow spot- 


Maxine’s “artificial Silent Film Speaks film documents a love affair Russian Airbus 
unconsciousness’ to prevent a between two cuckoo-clock ° 
breakdown. The title describes for Itself figurines, from their first peck Design Takes Off 


Maxine’s dilemma: In order to 
break through the otherwise 
impenetrable wall that 
separates her from memories 
of early growth-hindering 
experiences, Maxine must 
either use special authorization 
codes that could endanger the 
public or go into total 
shutdown. Says King: “Maxine 
has two freedoms—a freedom 
contingent on an act of grace 
from her creators, or her own 
freedom to enter a state of 
catatonic schizophrenia.” King 
created the images using 
RaySculpt software, a solid 
modeling and ray-tracing 
program he wrote in 
collaboration with colleague 
Richard Wright. @ 


Although Time for Love, a 4- 
minute computer-generated 
film by Carlos Saldanha of 
Blue Sky Productions 
(Ossining, NY), doesn’t include 


a single word of dialog, the 
imagery itself speaks volumes. 
Animated with Wavefront’s 
TDI software on a Silicon 
Graphics Indigo R4000, the 


on the cheek to their first fight 
to their kissing and making 
up. The meticulous attention 
to detail and colors helped 
earn the piece the Best 
Artistic Film 
award 
during the 
1995 
International 
Computer 
Animation 
Film Festival 
held in 
Geneva, 
Switzerland, 


in April as well as a People’s 


Choice award during last 
year’s Videotron International 
Computer Animation 
Competition in Montreal. @ 


After viewing several 
demonstrations and 
conducting a benchmark, 
Ilyushin Design Bureau of 
Moscow—one of the main 
passenger aircraft 
manufacturers in Russia— 
chose CAD/CAM software 
from EDS Unigraphics over 
a number of other systems, 
including one developed 
internally, to design its new 
IL-96 aircraft, or “Russian 
Airbus.” All body design as 
well as the interior of the 
modified IL-96, which is 
used for cargo and 
passenger transport, is 
being generated in the 
Unigraphics software.— 
DPM 
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lights so they’re dark from the waist down, do a 
waltz. The computer operator lifts the scenery 
off the ground, over flowers, through and above 
the clouds, then into space. “When the comput- 
er person gets tired of watching this, he brings 
the scene back down to the flowers, tipping the 
camera perspective over a field of poppies.” 

All of the 3D scenery was generated using a 
prototype stereo version of Virtus Walkthrough 
(Cary, NC) running on a Power Macintosh (Vir- 
tus provided Reaney with the package, which 
was in alpha testing at the time). “Of all of the 
3D modelers I’ve used,” says Reaney, “[Virtus 
Walkthrough] probably sticks to the Mac inter- 
face closest of all. It's just drawing tools—click 
ona circle and you get a circle; click on a 
Square and you get a square. Meanwhile, the 
program is turning all those circles and squares 
into cylinders and blocks.” The tradeoff for such 
ease is the need to rely exclusively on primitive 
geometry. “You can get sophisticated shapes, 
but you have to get them by building up primi- 
tives,” he says, adding, however, that all of the 
shapes can easily be enhanced via the soft- 
ware’s editing devices. “You can cut holes in 
things, and you can slice the corners off of 
blocks, thinks like that. But you do have to stick 
to shapes that don’t have indentations to them, 
no concave shapes.” Because of the form limi- 
tations, the ability to map textures onto the mod- 
els is particularly important, since it can give the 
simplistic shapes added character. “Anything 
you can get into a PICT file you can add as a 
texture,” Reaney notes. 

Because [he Adding Machine is an expres- 
sionistic play, the realism (or lack of realism) of 
the computer models was not an issue, says 
Reaney. “In one scene, the furniture is floating in 
space; in the graveyard scene, there are heads 
popping out of nowhere. It doesn’t have to look 
real,” he says. It should “feel” real, however, and 
generally it does thanks to its three dimensional- 
ity and real-time motion, says Reaney. “The 3D 
bit works pretty well, but it depends on the indi- 
vidual. People who have vision problems have 
problems seeing the 3D qualities. On the other 
hand, some people are so akin to it they might 
get motion sick.” 

Also, the components of some scenes are 
better candidates for success in 3D than others. 
“The graveyard scene works really well in 3D be- 
Cause it’s a Series of objects. There are all these 
tombstones, and | just put them on a black floor 
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in this virtual world,” says Reaney. In contrast, 
some of the interior sets are less effective. “The 
interiors aren’t as striking, because they rely on 
walls to show you the three dimensionality. It's a 
large plane going back in space. In 3D, it’s so 
natural-looking, you almost don’t notice it.” 

In terms of achieving real-time motion, the 
producers faced challenges which ultimately de- 
fined the look of some scenes. “There were 
things we didn’t plan for,” says Reaney. “When 
we went to stereo, for example, it slowed down 
the running time quite a bit. So | had to simplify 
some of the original models.” In some cases, 
optimal 3D effects had to be sacrificed in favor 
of real time or vice versa. “You choose between 
your liver or your lungs: Do you want a real nice 
3D effect, or do you want to move quickly?” 
says Reaney. So, although textured surfaces are 
much more effective than a flat wall, for in- 
stance, textures slow down the model, so 
scenes requiring a lot of movement included 
less-textured models than some of the more 
Static scenes. 

The necessity of such a tradeoff is one of 
the reasons Reaney chose The Adding Machine 
for his first production. “This play has eight 
scenes, each one completely different than the 
one before it,” says Reaney, enabling the group 
to experiment with the technology. Another rea- 
son prompting the choice was that the drama 
requires fantastic visual effects, “something VR 
is perfect for,” he says. The clincher, he notes, 
was ‘the great irony. This is a play about a guy 
who gets put out of work by a machine, goes 
berserk, and kills his boss, and here we are 
doing it with computers.” 

The computer-generated character—a dis- 
embodied head that appears in the graveyard 
scene floating above the tombstones—was 
somewhat of an afterthought, meant to enhance 
the eeriness of the scene. Its production, how- 
ever, was more than Reaney bargained for. 


For the graveyard 
scene, says Reaney, 
“There are all these 
tombstones, and | just 
put them on a black 
floor in this virtual 
world.” 


“Being theater people, 
we aren't particularly in- 
terested in [CG charac- 
ters]. We're more inter- 
ested in live perform- 
ers—at least that’s what we tell people so they 
don’t get paranoid and think we're trying to 
overthrow the ‘great tradition’ of the theater.” 
Reaney created the Hypercard-based character 
in Studio 32 (Electronic Arts; San Mateo, CA) 
and used a Hypercard application called Inter- 
face to sync the lip movement. “| had to create 
eight or 10 little faces, each with the lips in a dif- 
ferent position. Then | loaded it all into Interface. 
Because the file was in color, Hypercard had to 
have color tools stuck into it,” he says. At the 
end of the scene, the head yells at people in the 
graveyard, then throws a skull at them. “So | 
had to animate this skull in Hypercard [via an X 
command]. Altogether, that ‘little’ Hypercard 
Stack weighed in at about 1.5ms by the time | 
got everything in it.” 

Because of the production’s appeal, nearly 
all of ne performances—twice the number than 
are usually done in a college setting, says 
Reaney—sold out. And the play still has some 
life left in it. “We'll be taking it to the American 
College Theater Festival, and there are some 
touring opportunities,” he says. 

Although he plans to incorporate virtual reali- 
ty into future projects, Reaney has not settled on 
definite plans. “We might try viewing a regular 
production from a remote location—using 
HMDs to watch a play from the next building— 
to see what that’s all about. And we may try a 
project next year that actually uses HMDs for the 
audience, though it would obviously have to be 
a small audience.” Whatever he does, he 
doesn't plan on using the technology for tech- 
nology’s sake. “We worry about the artistic end 
of it: What can we do to really make an existing 
dramatic script come alive? We'll use whatever 
tools we have at our disposal at any given mo- 
ment to answer that.” Gs 


Diana Phillips Mahoney is senior associate editor of 
CGW. 


THE BASICS OF 
BUILDING A 
DINOSAUR 


You don't need an SGI to create 
this T.rex. All you need are 
MetaReyes, 3D Studio, and a free 
weekend. 


he introduction of MetaReyes, Schreiber 

Instruments’ IPAS metaballs modeler for 
3D Studio, made creating complex, organic ob- 
jects an easier task for animators. Now combine 
the new release of MetaReyes V2.0 with the 
snapshot func- 
tion in 3D Stu- 
dio, and you can build some amazing models in 
a matter of days. For example, | created this 
Tyrannosaurus rex over a weekend. Although 
space limitations prevent me from completely 
detailing every step of how | created the T.rex, 
this overview should get you started on your 
own prehistoric project. 

The first step was to gather documentation. | 
found drawings from the excellent artist Dough 
Henderson, who specializes in paleontological il- 
lustration; initial drawings by the artist Crash 
McKerry for Jurassic Park; four plastic models 
from the British Museum; some elephant and 
crocodile textures; and examples from the Ray 
Harryhausen Film Fantasy Scrapbook, by spe- 
cial-effects guru Ray Harryhausen. Using these 
references, | created a line drawing of the T.rex 
profile, which | then scanned with an HP 
DeskScan Il. | loaded the image into Photoshop, 
contrasted the image, and then saved it to 3D 
Studio R4’s images directory GEERT. 

Next | made the drawing a background; this 
way, | could use it as a template for creating my 
model. | entered Render/Background/Setup and 
chose the name of my dinosaur profile image 
for the Bitmap channel. Then | went to 3D Stu- 
dio’s Shaper module and selected Viewports 
and See Background. 

Before modeling the profile, | set 
Shape/Steps to zero. Next | selected the Cre- 
ate/Line command and drew directly over the 
background image. | put a lot of vertices in the 
line, because | wanted to maintain maximum 
control for adding detail, especially in the T.rex’s 


head and legs. | also drew some details inside 
the model. When the profile was done, | entered 
the 3D Editor and selected Create/Object/Get 
Shape and imported the T.rex GRIER. 

At this point, | was ready to create the di- 
nosaur. To begin, | zoomed in on the head and 
created some little spheres in the mouth, the cilia 
arcs, and the nose regions (@RTRERY. | used 
only eight subdivisions when creating these 
Spheres, because MetaReyes will work with any 
type of sphere, regardless of the subdivision 
value. (The IPAS reads only the spheres’ bound- 
ing box information and center coordinates.) 


Using reference material as a starting 
point, create a line drawing of the T.rex 
profile. Scan the profile and load it into 
Photoshop; contrast the image and save it 
to 3D Studio’s images directory. 


One of the most powerful features of the 
new MetaReyes software is that you can use it 
in combination with 3D Studio’s Snapshot utility. 
The purpose is to create tubular-like struc- 
tures—like lips or muscles—with the 
MetaReyes Metaball modeler. In this way, you 
can use the Snapshot utility in the Keyframer to 
multiply the spheres through a spline-based 
path, then use the MetaReyes software, which 
is guided by each metaball’s assigned fusion 
coefficient, to generate a surface over all 
Spheres declared as metaballs. 

But first you must go into the MetaReyes pro- 


Make the drawing a background and then 
create a polygonal model using the T.rex 
form as a reference, first setting 
Shape/Steps to zero. Make sure there’s a 
lot of vertex in the line. When finished with 
the profile, enter the 3D Editor and import 
the T.rex. 
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Zoom in on the head and create little 
spheres in the mouth, the cilia arcs, and 
the nose regions. Use eight subdivisions 
when Creating the spheres. 


gram and set the fusion value. | chose the Positive 
button (metaballs can be either positive or nega- 
tive; positive merges metaballs, negative subtracts 
them) and selected the spheres | had created. 
Next | assigned them Yellow, which would give 
them a soft, medium fusion value. (You can 
choose among four levels of fusion, each repre- 
sented by a different color. See “Modeling With 
Metaballs,” March issue, for more details.) 

Back in 3D Studio’s Keyframer module, | 
configured my environment with two viewports: 
front view and top view. | set the number of 
frames to 100; this would give me good control 
over the paths to be created. | placed the 
spheres in their initial positions in frame zero, 
and then moved to frame 100, where | moved 
the spheres to their final positions. | then adjust- 
ed the intermediate positions of the path to ap- 
proximate the main borders of the T.rex head 
GTezy. | also adjusted the scale of the 
spheres in the Top and Front viewports. 

With my adjustments set, | selected the Ob- 
ject/Snapshot command and clicked on each 
sphere that would be copied through the paths. 
When the Snapshot dialog box appeared, | 
clicked on the Range button and entered the 
range 1 to 100. Then, when prompted to enter 
the number of copies | wanted, | entered 30 or 
40 in each path, depending on the size and dis- 
tance between the spheres. (With V2.0, you 
now can enter thousands of metaballs, because 
the number of spheres isn’t a serious penalty in 
processing time.) The result: New objects are 
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select the spheres just created, and assign 
them a value of Yellow. Back in 3D Studio’s 
Keyframer, set the number of frames to 
100. Place the spheres in their initial (zero 
frame) and ending (100 frame) positions. 
Adjust the paths to approximate the main 
borders of the T.rex head. 


created not only in the Keyframer but in the 3D 
Editor as well. And all the spheres are distributed 
and scaled along the path with mathematical 
perfection, which is almost impossible to do by 
AEUOn Figure 5 § 

Once again | loaded MetaReyes, where | en- 
tered all spheres into a default group and set the 
metamesh resolution to 20. When | clicked on 
the Generate button, the metamesh was created 
instantly. Now | could check the head structure 
via MetaReyes’ Fast Render option (GieTRER . 

To create the other half of the head, | select- 
ed all the spheres. Next | turned on the Select 
option, chose Modify/Object/Mirror, and, while 
holding the Shift key down, made a copy. The 
next step was to create the interior spheres that 
would fill in the “flesh” of the head. (Note: | didn’t 
complete one half of the head and then mirror it 
because some of the spheres in the middle are 
not symmetrical.) To create the bottom part of 
the mouth and the neck, | repeated all of the 
above steps. Along the way, | checked the gen- 
erated metamesh surface using the Fast Render 
utility to make sure | was happy with my 
progress (GiPiieid . 

My method for modeling the rest of the T.rex 
is practically the same, using Snapshot exhaus- 
tively to obtain the shape of long muscles. A 
special case was the tail, because it tapered to a 
very thin extreme. The size of the tail’s spheres 
decreased progressively at constant distances, 
which also placed the spheres progressively fur- 
ther apart; if left unchanged, these separations 


Figure 5 


PRE FE: 


Select the spheres to be copied along the 
paths. In the Snapshot dialog box, enter a 
range of 1 to 100. For number of copies, 
enter 30 or 40 for each path, depending on 
the size and distance between the spheres. 


could cause irregularities in the metaball sur- 
face. So you have to change the path’s acceler- 
ation—or deceleration, in this case—parame- 
ters to obtain a more dense distribution of 
spheres in the tail’s end (GETEEE. 

For some of the more concentrated and de- 
tailed areas of the T.rex, | used MetaReyes’ CBox 
(clipping box) utility, which lets you crop the 
metaballs generation according to the volume of 
a box you’ve created. Using CBox, you can 
maintain incredible control over the modeling 
process: When a metaball generation took 
longer than 2 seconds, | reduced the size of the 
CBox or changed the resolution of the mesh. 

Once | had created the general shape, | 
moved on to grouping the metaballs. This new 
and powerful grouping utility works in a similar 
manner to 3D Studio’s Smoothing Groups. You 
tell the software which metaballs to fuse in the 
scene. Simply create a new group (for example, 
the right leg), and the menu automatically disap- 
pears; you now can Click over the metaballs you 
want to include in this group. 

lf you want to fuse various parts—for exam- 
ple, the upper leg with the body—you simply 
select common spheres in both groups. This 
lets you quickly refine a lot of detail in your 
model; it’s also important to obtaining many 
hard-edge forms in organic objects. 

When | finished all the elements of the di- 
nosaur, | deactivated the CBox, adjusted the final 
resolution to 27, and generated the total mesh of 
the dinosaur. | created the eyelids, the T.rex 


Electric Image, Inc. has just introduced Electriclmage™ Animation System Version 
2.5, a stunning new upgrade from the people who created the “you can’t do that 
on a Mac*!” 3D Rendering and Animation Powerhouse. True 3D Inverse Kinematics 
(core level, not an add on), extremely sophisticated network rendering (for Macs, 
Power Macs,” and Silicon Graphics™ computers), volume shadows (for incredible 
Light Ray effects in no time), and a multitude of interface improvements all add up 
to an explosive new release! 


Electriclmage earned the reputation of being the fastest software—only per-frame 
renderer anywhere by consistently beating all of the other software renderers on 
all platforms. And we're talking about scenes containing 50,000+ polys, lights, So don’t just sit there reading this ad! 
textures shadows, reflections and motion blur, real world scenes, just like the scenes Call 818-577-1627 extension 224 for the 
you have to render in order to earn a living. latest scoop, and start 


saving where it counts— 


All of that speed, with fantastic image quality too! Image quality with punchy color The bottom line! 


and top notch, easy on the eyes anti-aliasing. Image quality that is so good, you 
don’t even know that you’re watching computer graphics (and isn’t that the way 
it should be?) 


Still need convincing? Instead of paying as much as five to ten times more for some 
Unix-based animation programs* (just to get 20 to 30% more stuff than you're likely 
to use), get Electriclmage, and your favorite modeler and paint program, install it 
on your Power Mac, and start out-rendering those Unix programs! With the money 8 ” 
you save you can make your company bean counters happy and buy additional 

Electriclmage Rendering Engines for your Silicon Graphics computers and use our ectricl age 
Hania network rendering software, Renderama”™ (with its great scheduling, 

resource management, and individual frame to machine allocation), to keep those ANIMATION SYSTEM 


computers making money! CIRCLE 33 ON INFORMATION CARD 
For Sales and Dealer Information, 


A all: (818) 577-1627 Extension 224 
Electriclmage and Renderama are trademarks of Electric Image, Inc. Macintosh is a registered trademark and Power Macintosh 
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Reload MetaReyes. Enter all spheres into 
a default group and set the metamesh 
resolution to 20. Generate the metamesh. 


claws, and the teeth using MetaReyes and 
Snapshot, but in a different file for better detail- 
ing. Then | merged the parts with the T.rex body. 

The last step was to texture my T.rex. At the 
time, | didn’t have a 3D paint program. So to 
match the textures exactly with my object, | ren- 
dered the front viewport. Then | imported that 
rendering into Photoshop 2.5 and painted it, 
using elephant and crocodile textures for the skin 


are VOU 


: Browsing and 
Building Cyberspace 


Mark Pesce, co-creator of VRML 
VRML 


and author of New Riders’ 


Repeat all steps to create the bottom part 
of the mouth and the neck. Use the Fast 
Render utility to check your progress. 


and handmade drawings for deeper wrinkles. | 
then imported my texture back into 3D Studio 
and applied it to my model using Region Fit. 
That’s basically it. If | wanted to animate my 
T.rex, I'd only have to link the appropriate meta- 
balls to any skeletal structure in the Keyframer. 
The software automatically will generate a new 
mesh per frame. | spent approximately 16 hours 
in modeling and another nine for texturing. No 


Because the tail tapers to a thin extreme, 
change the path’s deceleration parameters for 
a denser distribution of spheres in the tail’s end. 


complicated clay models, no laser scanners, no 
expensive workstations. Only my PC and a 
weekend with nothing to do. Ge 


Jose Maria de Espona is president and creative 
director of Reyes-De Espona Infogratica, a pro- 
duction company based in Madrid, Spain, spe- 
cializing in low-cost, high-quality 3D produc- 
tions for TV and film. 


Visit us at SIGGRAPH 


for the 


Publishing Tomorrow’s Realities 
http://www.mcp.com/newriders 


Coming soon to fine bookstores everywhere! For more infc 
call 1-800-428-5331 and mention the source code NRPG. 
Phone lines are open Monday-Friday 8am-7pm Eastern Standard Time - 


on New Riders’ products, 


{AI'S GRADIENT DESIGNER [X. 


The first in the KPT Videoware. KILLER ANIMATED EFFECTS FOR 3D STUDIO “a must for anyone who owns 


series for 3D Studio from 3D Studio. | highly recommend 
HSC Software — developers of Daag this product! — Bob Bennett, 
the amazing Kai's Power Tools « a oe | of 3D Studio product manager 


SCENE FROM “THE DUEL” 
HOW IT WAS DONE 


3D artist and animator 
Brandon MacDougall of 
Vision Graphics in Ojai, Calif., 
created this scene for the 
animated feature “The Duel” 
using Gradient Designer fx, 


For the first time, spectacular 
animated effects like colorful 
gradients, glares, glows, beams 
of light and spotlights are yours 
with Gradient Designer fx’s 
multi-layer transparency 
capabilities. Plug into 

3D Studio Release 4 and watch 
your productions come alive. 
Best of all, Kai's intuitive 
interface provides real-time 
visual feedback, giving you 
unprecedented creative | \ 
freedom and flexibility! : if @ nt 


Create Unimaginable Special 
Effects! Use animated or static 
gradients within the Materials 
Editor, or anywhere a bitmap 
can be placed, to create 
incredible bump, texture and 
reflection maps. 


Ca a ee ee ee 


Work in Real Time! 

Instantly see custom gradients 
animate an object or a back- 
ground. Change colors, apply 
modes or gradient shapes then 
preview the effects. 


Use All-New Time-Based 
Controls! View each frame, side 
by side, and then select the 
precise frame you want to edit 
or change. Quickly adjust the 
angle, position, colors, 
transparency and apply modes 
of gradients for every frame. 


3D Studio and other tools. 
“Gradient Designer fx was 
perfect for this project’ he 
says. “It let me experiment 
with different techniques and 
view the effects instantly 
before committing to the final 
scene. After | rendered a still 
of the basic image, | used 
procedural blends, starbursts 
and radial sweeps to create 
the streaming rays of light 
and atmospheric effects. No 
other program gives me such 
full control over complex 
lighting effects like these. 
Gradient Designer fx is 
unparalleled on any platform’ 


Select From Options Galore! 
A variety of versatile apply 
modes — like the incredible Tie 
Me Up and Tie Me Down — 
create astonishing polarized 
sheens and other exciting 
visual effects. 


GRADIENT DESIGNER fx 
NOW JUST $395! 
ORDER TODAY! 


Contact your Authorized 


Autodesk Multimedia Dealer 
or HSC Software. 


You've waited long enough for 
this kind of animation control! 
(Frankly, we can't think of a 
better reason to upgrade to 3D 
Studio Release 4.) Put Gradient 
Designer fx in your digital tool 
box and watch the sparks fly! CALL NOW! 


1-800-472-9025 
© 1995 HSC SOFTWARE CORP. HSC AND KAI'S POWER TOOLS ARE 
REGISTERED TRADEMARKS AND GRADIENT DESIGNER FX AND KPT 
VIDEOWARE ARE TRADEMARKS OF HSC SOFTWARE CORP. ALL OTHER 
PRODUCT NAMES ARE TRADEMARKS OF THEIR RESPECTIVE OWNERS. 


SEE US AT SIGGRAPH! 
OFFER GOOD FOR A LIMITED TIME ONLY IN THE U.S, AND CANADA 


AND IS SUBJECT TO CHANGE WITHOUT NOTICE. PRICE DOES NOT Ta And check out the Autodesk 
INCLUDE SHIPPING AND HANDLING, SYSTEM REQUIREMENTS: SOFIWARE 3D Studio Reel! Los Angeles 


GRADIENT DESIGNER FX FOR 3D STUDIO WILL RUN ON ANY IBM PC an ek i 
OR COMPATIBLE CAPABLE OF RUNNING 3D STUDIO 4.0 AND ABOVE HSC Software Corp, 6303 Carpinteria Ave., Carpinteria, CA 93013 Convention Center, Aug. 8-10, 
WITH A 16- OR 24-BIT GRAPHICS DISPLAY BOARD. (GW795 phone 805.566.6220 fax 805.566.6385 HSC Booth #1244 
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It Takes The World's Most Powerful System 
To Create An Image This Strong. 


Raptor 3 with Alpha 21164: The Ultimate Windows NT Workstation. 


A strong image also creates a powerful message. Pentium system. It’s processor independent, meaning 
Like the one above that recognized Raptor3 with Alpha you switch CPU's, not computers, when you upgrade. 
21164 as BYTE's “Best System” of COMDEX/Spring ‘95. And it's loaded--4 PCI slots, 2 ISA slots, 


It's an award we're quite proud is twin SCSI ports and 8 SIMM sockets. 
of. Because it confirms what we've ALPHA | So, like BYTE, single out Raptors 
been saying all along. Raptor 3 is \ with Alpha 21164 as your best system. 
the ultimate workstation for graphics, «i° You'll find as we did. It does wonders 
multimedia, 3D rendering, animation/ GENER” for your image. 
video, CAD/CAM, you name it. Bonar 
Look closer and you'll see why. This speedy Now Shipping For Under F captor 
workhorse is over six times faster than a 90MHz $13,000. Call (800)793-3375. rptv 
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Raptor and Raptor 3 are trademarks of DeskStation Technology. All other trademarks are the property of their respective companies. 


Wi Caligari introduced trueSpace for 
Windows last year, animators were 
presented with a program unlike any other Win- 
dows-based modeling, animation, and rendering 
package. Features such as a 3D interface, ray- 
tracing, spline-based modeling, and a low price 
have garnered eee re an Amiga- 

- based package—a 


—e large following of 
PC users. But fatto a strong product, V1.0 
had some problems, including a lack of dimen- 
Sioning tools, procedural textures, and 3D 
Booleans. 

Well, the transformation from V1.0 to V2.0 
has been a remarkable one, reflected in the 
overwhelming buzz about this new release. Be- 
sides the fact that most of the “holes” in V1.0 
have been filled, the overall program runs faster 
and offers greater functionality. 

Caligari kept trueSpace’s single, full-screen 
3D work area, which has a user-definable grid 
for depth and perspective ref- 
erences; there’s also a single 
ribbon bar representing the 


Don't let trueSpace 


Poe 


with trueSpace 2.0’s deformation tools. 


With V2.0, you can work in either wireframe or he 


solid-rendered mode. You also can see your 


image from various angles using the inset user- 


view windows. 


ously. Designed to take advantage of the new 
breed of 3D accelerators, such as the Matrox 
Impression Plus, 3DR also 
works wonderfully with 
just about any graphics 


seven tool groups along the VW2.Q’s low $795 accelerator. 

bottom of the screen. Icon- , a In addition to such 

based functions let you zoom, PF ice foo! you, - la powerful existing features 

rotate, or pan the view. Now SOphisticated piece as freeform deformations, 

you also have the option of of software worthy V2.0 adds 3D Booleans to 

Opening smaller user views (a . its modeling capabilities 
sek @ of just about any ee 


maximum of three), which let 
you see your work from the 
front, top, and side while 
modeling. Plus, the same nav- 
igation tools for the main workspace apply to 
these user views. 

Although there are myriad new features in 
V2.0, one of the most publicized has been the 
3DR-based real-time solid modeling capability. 
This gives you the choice of working either in 
wireframe mode or with instantly rendered 
Solids in any view. Additionally, all views can 
use 3DR and the wireframe mode simultane- 


task it’s given. 


(2D Booleans were part of 
V1.0). With these, you can 
create numerous complex 
objects with ease. For ex- 
ample, say you want to create an hourglass: 
Simply choose cylinder and torus from true- 
Space’s primitives panel (other shapes as well 
as light and camera options are located here), 
and then place the torus at the center of the 
cylinder. Use the subtractive Boolean to delete 
the torus from the cylinder, and you get a per- 
fect hourglass. Other tools include sweeps, 
point editing, sweeps along a path, tip, and 


Athis image was Created by Paul Safr, creative 
director of MEDIA Innovations (London, Ontario), 
using scanned photos of petals and leaves along 


lathe—all just a mouse click away. 

trueSpace also can import an impressive 
array of files, including LightWave, Wavefront, 
and Imagine formats as well as Autodesk’s 
3DS, PRu, and DXF. For 3D Studio users, true- 
Space will ask where your 3DS.SET file is and 
look for the original materials; if they are not 
available, trueSpace will approximate as closely 
as possible to the original settings. 

In the materials library, you can choose 
from various textures as well as bump and en- 
vironment maps; color, shininess, and bright- 
ness are adjustable. Plus, now you can animate 
textures and backgrounds. Newly added proce- 
dural textures include wood, granite, and mar- 
ble, and instant feedback of what your material 
or texture will look like comes from the sample 
material sphere. 

lf you don’t find a material you like, you can 
import files in BMP TGA, TXR, or the newly sup- 
ported JPEG format. You can even rotoscope 
video (trueSpace supports AVI files) and import 
it as a texture map. Caligari implemented the 
Adobe plug-in architecture, so now you can use 
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such products as Kai's Power Tools and Photo- 
shop filters as part of the materials and rendering 
process. Caligari also added support for Adobe 
lllustrator and PostScript, which is especially im- 
portant for those graphic artists who wish to use 
existing logowork in their stills or animations. 

Answering another complaint about V1.0, 
Caligari has added a more robust set of dimen- 
sioning tools to V2.0, including numeric input of 
location, size, and rotation. These features are es- 
sential to keyframing your animation to any de- 
gree of accuracy. Auto dimensioning is another 
new feature. This creates “rulers” between any 
two vertices on any object for precise measure- 
ments. Dimensions are updated automatically as 
an object is changed in point-editing mode. 

Updates to the animation tools include a to- 
tally revamped keyframe editor. In V1.0, the 
keyframe editor was little more than a timeline- 
based project window. In V2.0, Caligari adds an 
icon-based control panel that lets you make ad- 
justments to such features as lights, objects, and 
backgrounds from within the keyframe editor. 

New additions to rendering include depth of 
field, motion blur, and field rendering, which you 
can implement for more broadcast-quality re- 
sults. While rendering, a countdown timer in the 
Status bar displays such information as the 
amount of time left per frame and the estimated 
time to completion. These are also visible when 
trueSpace is minimized. 

Believe it or not, | do have a few complaints 
about V2.0. Oddly enough, there is no way to 
hide objects; this feature would make it much 
easier to work on complex scenes. And speak- 
ing of complex scenes, try to render one using 
raytracing and your machine will probably grind 
to a halt. | have a 9OMHz Pentium with 64m of 
RAM, and raytracing still brings it to its knees. 
This is a function of running under Windows, 
which may or may not be solved with Windows 
95 (V2.0 is not a 32-bit program). 

Despite these flaws, trueSpace 2.0 is well 
worth every penny. And don’t let its low $795 
price fool you. trueSpace is a sophisticated and 
capable piece of software worthy of just about 
any task it’s given. Whether you're a novice or a 
seasoned pro, trueSpace is a welcome addition 
to your graphics suite. Gc 


Dean Oliver is a freelance animator and writer, 


based in Pesotum, Illinois, who specializes in 
computer graphics and desktop video. 
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ith the release of the Windows- 
based Animator Studio, Autodesk 
provides developers with an excellent set of 
tools they can use to paint and compose 24- 
bit 2D images and animations as well as video 
and sound into 
complete mul- 


By Doug King 


timedia productions. 

Animator Studio consists of four mod- 
ules: Animator (based on Autodesk’s Anima- 
tor Pro, but much more robust), where you'll 
find the 2D paint and animation tools; Sound 
Lab, a module for sound recording and edit- 
ing; Scriptor, the programming module for 
Creating and editing scripts; and the Player 
program, which plays back productions and 
includes a royalty-free run-time player. 

When you run Animator Studio, you are 


y far, the most exciting new product 
demonstrated at Macworld in the sum- 
mer of 1993 was HSC Soft- 
ware’s Live Picture. In the 


By Sharo n Steue r 


demo, HSC manipulated mul- 
tiple images of 50MB to 
S00MB-+ in real time; scaling, 
rotating, and skewing were all 
performed infinitely at full res- 
olution, redefining the concept 
of undo. Almost 10 months later, Live Picture 
V1.0 shipped at a price of $3995. And although 
it delivered on some capabilities, other basic 
functions—such as the small brush sizes and 
the ability to interrupt functions such as stencil 
building—were missing. 


As long as you 
have sufficient 
power behind it, 
Live Picture makes 
manipulating 
images a breeze. 


presented with a workspace, various tool- 
bars, and a filmstrip that runs horizontally 
across the top of your workspace, displaying 
the frames of your animation (about 11 
frames) along with the sound wave (if includ- 
ed). | found this interface to be both handy 
and obtrusive. That’s because although the 
toolbars were easy to use, they occupied too 
much of the workspace. So when | was 
working on a large image, | had to scroll up 
and down and left and right to view my entire 
image—and | hate scrolling! | tried to maxi- 
mize the image area but was frustrated 
when—try as | might—I could not turn off 
the filmstrip. 

The positive side to the filmstrip interface 
is that it facilitates many aspects of your ani- 
mation work. Click on any frame, and it’s 
loaded into your workspace. (By the way, 
you can have an unlimited number of 
frames.) Syncing audio is a breeze, too, be- 
Cause you can see how the sound correlates 
to the animation. 

As for the tools, since | was familiar with 
Animator Pro, | decided to jump into the Ani- 
mator module first to see what was new. Like 


Now the release of Live Picture 2.0 has 
made news, not only for its improvements but 
also for its unbelievable 75% price reduction 
($995). If images are your business and you 
have a powerful system, then Live Picture is 
for you. But let me emphasize the need for 
power. Although Live Picture reportedly can 
run on a Quadra with 24mB of RAM, | don’t 
recommend it. Ideally, you should have a 
Power Mac with at least 64MB of RAM to get 
its full benefit. As long as 
you have sufficient power 
behind it, Live Picture 
makes manipulating im- 
ages a breeze and is well 
worth the investment. 

The secret behind Live 
Picture’s magic is FITS 
(Functional Interpolation 
Transformation System) 
technology. First you convert your image to 
the proprietary IVUE format, which describes 
image-editing functions mathematically in 
separate FITS files. (Live Picture imports and 
outputs to all standard Mac file formats.) 
Using the IVUE format, Live Picture lets you 


Animator Pro, Animator is keyframe-based. 
But I'll tell you, Animator is not for those who 
cant handle choice. Double-clicking or right- 
clicking on any Tool or Ink opens a dialog 
box, or a series of them, with multiple con- 
trols for changing the variables of each tool or 
ink. The level of control that is offered is awe- 
some and far beyond what was offered in An- 
imator Pro. For instance, there are more con- 
trols for the brush size, shape, and opacity. In 
fact, in the Brush dialog box, you can choose 
from three subsections—Round, Line, and 
Rectangle—each of which also has numer- 
ous levels of control. 

| also found a handful of new tools that I’m 
Sure will become indispensable. First there is 
the Clone Ink, which lets you clone areas with- 
in an image and “copy” them with a simple 
click of a button. (This is similar to a copy 
function, but it is easier to use and takes fewer 
Steps.) Another great tool is the Edit/Repeat 
function, which comes in handy when per- 
forming a precision technique exactly the 
Same way more than once. Then there are the 
onion skinning, airbrush, and freehand sprite 
tools, all of which ease the job of creating 2D 


animations. 

Finally, before | quit droning on and on 
about all the cool tools, there is the 
Action/Stretch function. Imagine you want to 
add a Flic to a scene, but its current size is 
too small when composited. Apply the Ac- 
tion/Stretch function and a bounding box ap- 
pears around the 
pasted-in flic, allow- 
ing you to stretch it as 
you would a normal 
window: You can 
make it taller or wider, 
Or you can grab a 
corner and stretch the 
entire window. This 
function should save 
you hours otherwise 
Spent re-rendering flics and images to fit a 
scene. 

OK, enough about Animator. The next 
module | checked out was the Sound Lab. 
This module lets you record, manipulate, and 
add sound effects and scores to your anima- 
tions. You can play the animation in real time 
while recording sound, allowing for perfect— 


productions. 


Animator Studio offers an 
excellent set of tools for 
combining 24-bit 2D 
images, animations, 
video, and sound into 
complete multimedia 


or at least near-perfect—synchronization. 
When editing, your AVI sound file is in one 
window and the corresponding animation 
frame is in another. | found this way of work- 
ing straightforward and intuitive. 

| had a great time recording sounds and 
then manipulating them with such filters as 
pitch, tempo, and re- 
verb. You can apply 
pitch and tempo inde- 
pendently, too, which 
gives you the ability to 
alter sound without 
losing sync (pitch and 
tempo can be linked 
as well with a simple 
button click). Although 
applying filters typical- 
ly deteriorates the sound quality, | found that 
the High and Low Pass filters clean up a lot of 
the unwanted white noise introduced by 
other filters. 

Being a multimedia package, Animator 
Studio should offer substantial file support— 
and it does, including QuickTime, FLI, FLC, 
and AVI output. It also comes with a 400MB 


display and manipulate images in real time. Origi- | 


nal image data is not affected. 
When finished, you can export a 
file in the resolution and file for- 
mat of your choice, directly 
generate color separations, or 
queue multiple FITS files for 
batch processing. 

Live Picture’s strengths are 
in compositing and manipulating 
multiple, high-resolution im- 
ages. As such, HSC positions 
Live Picture as complimentary 
to programs like Photoshop, 
which is known for its vast 
array of tools and filters. | would 
agree with this assessment, es- 
pecially because, in my opinion, 
Live Picture falls short in the 
tools area. 

But let me back up some 
and start with the interface. 
Once in Live Picture, you'll find 
a relatively streamlined and uncluttered in- 
terface (the program actually was designed 
to work on a 13-inch monitor). Along the 


left side of the window is a tool palette that 
toggles between a Positioning mode—for 
cropping, scaling, skewing, and moving— 


Chicago-based artists John DeSalvo and Marc 
Hauser created this image using scanned photos 
and Live Picture 2.0. They scanned the black- 
and-white negative and then used colorized 
layers to add selective color; other tools used 
include lighten, darken, sharpen, and blur. 


and a Creation mode, used for most com- 
positing functions. A palette across the top, 
called the Multiplex Bar, gives you access to 
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Rise, 


CD clipart library of royalty-free backgrounds, 
animations, and sound clips. 

Overall, | had a great time playing ...er... 
working with Animator Studio. Despite the 


A This image combines a 3D Studio scene with video el 


painted with KPT filters, which were loaded as Animator Studio inks. 


Animator Studio > 


Autodesk 


ements; it was 


limited workspace, the tools are powerful (I 
didn’t have the chance to explore Scriptor) 
and easy to use. | expect to put Animator Stu- 
dio to considerable use. Gs 


VY Animator Studio’s 
interface displays the 
frames and sound wave 
for your animation; click 4, 
on a frame, and it’s > 
loaded into the 
workspace for more 
detailed work. 
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CGW contributing editor Doug King is a 3D 
animator for the entertainment industry. His 
company, King/Wheatley Creative Design, is 
located in Turlock, California. 


numeric input for size and positioning. And 
the palette containing layer information, used 
to display and activate specific images and 
effects, is along the right side of your win- 
dow. My one complaint with the interface is a 
lack of adherence to Mac “standards” for cer- 
tain tools: Live Picture’s tools don’t work to the 
edge of the image, for example; you must ac- 
cess another view or scroll to the next portion. 
Live Picture also forgets which tool was select- 
ed after you use the Grabber hand to scroll. 

In general, working with Live Picture re- 
quires substantial planning and forethought. 
Each image needs its own layer, and each ef- 
fect for each image is applied in its own layer 
as well. You can choose from a variety of layer 
types, including monocolor, multicolor, clone, 
distort, paint, image insertion, color correction, 
and silhouette. To be honest, though, | found 
this whole method of working confusing, espe- 
cially because you cannot combine some ef- 
fects, such as silhouette and distort or paint 
and clone. Nor can you convert layers from 
one type to another. You also must maintain 
clear and concise naming of layers, because 
you select an object or effect by clicking on its 
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name in the layer list. Live Picture’s masking 
Capabilities are split into three separate func- 
tions: mask and stencil, which you can attach 
to any layer, and silhouette, which, as stated 
above, is a type of layer. None of these gives 
the full capabilities that Photoshop’s alpha 
channels do. However, Live Picture does let 
you import images that already incorporate 
alpha channels. Additionally, Live Picture lets 
you define various views—as many as you'd 
like—which you can use to quickly negotiate 
from one zoom level or portion of your image 
to another. You choose views from the layers 
list as well. 

Perhaps the most bewildering weakness in 
Live Picture is the absence of real retouching 
tools. Whereas Photoshop lets you repaint any 
area of an image with any portion of that image 
(or any other image)—called cloning—this 
function in Live Picture requires a new clone 
layer each time you wish to use a different 
source. Yes, you Can keep adding clone layers 
each time you want to reference a new area, 
but it Seems a good deal more difficult to use 
than it should be. Another problem, which HSC 
Says will be corrected by press time, is that the 


third-party plug-in filters designed to help you 
work with Photoshop are not properly export- 
ing the IVUE format from Photoshop. 

On the positive side, the undo capabilities 
in Live Picture are quite impressive. That's 
because the original images remain intact 
and each effect is applied to an individual 
layer. However, I'd like to see a simple Undo 
added to color correction; as the program 
currently stands, it’s all too easy to lose a 
complex correction with the mistaken click of 
a mouse. 

As for rendering, if you have the right 
machine, Live Picture performs well. Which 
brings me back to my initial observation: If 
you need the power and you have the 
power, then Live Picture is an excellent in- 
vestment. From a personal point of view, I'd 
like to see HSC place as much emphasis 
On the little things that contribute to pro- 
ductivity in the next release as it already has 
to the big things. Gc 


Sharon Steuer is an artist and illustrator and 
author of The Illustrator Wow! Book, pub- 
lished by Peachpit Press. 


EXPERIENCE 


INTERACT, LEARN, 
AND UNDERSTAND 


dVS & dVISE 


Virtual Reality Software 


dVS and dVISE - Two good reasons why Virtual Reality systems from Divison are the professional’s 
choice. Before you make any commitment to a VR system, examine the distributed, cross-platform 
performance of the most advanced VR development system, dVS, and the best VR authoring tool, dVISE. 


The unique distributed architecture of dVS ensures that you get the highest performance from today’s 
advanced multi-processor workstations, while dVISE gives you ease of authoring for sophisticated 
VR environments. 


Available for the complete Silicon Graphics family and the Hewlett-Packard series 700 workstations, 
dVS and dVISE are the most effective tools for professional VR users. 


INTEGRATED VIRTUAL REALITY SOFTWARE AND SYSTEMS FOR ANY APPLICATION 
THERE IS ONLY ONE SOLUTION — CALL DIVISION ON 1-800-877-8759 


LEARN WHAT YOU CAN DO WITH... 


PROFESSIONAL VR by jij ){ N= 


Division Incorporated, Chapel Hill, NC. Tel:(919) 968-7797 Fax:(919) 968-7890 Redwood City, CA. Tel:(415) 364-6067 Fax:(415) 364-4663 
Division Limited, Bristol, England Tel: +44 (0) 1454-615554 Fax: +44 (0) 1454-615532 


Matsushita Electric Industrial, Tokyo, Japan Tel:(+81) 3-3435-4556 Fax:(+81) 3-3435-4558 
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Suffering from creative confinement? 


Are you growing increasingly frustrated 
with your current monitor because of 
limitations in screen size and/or perfor- 


mance capabilities? 


it had better be one terrific space. 


Mitsubishi Electronics would like to The Diamond Pro 2ITX also incorpo- 

change all that with its new Diamond rates a new evolution in CRT technology 
Scan® 20H and Diamond Pro® 21TX trademarked DIAMONDTRON™, which 
ultra-high performance models. is the newest, most advanced technology 


Mitsubishi has designed these monitors avallanie, copay. 


with everything you need for advanced Dynamic Beam Forming is included in 
CAD/CAM/CAE applications. both models which enhances and 


improves screen resolution, maintains 
Foremost, of course, is superb image 


quality which is as sharp and bright as Dear Jans frorniceneet (6S gara9 


Lee increases corner resolution. 
your imagination. Both monitors feature 


a Digital Chassis design for enhanced Worried about color matching to your 
adjustment capabilities, an improved fea- __ printer or plotter or setting up your 
ture/cost ratio and a lighter, more com- display? Not a problem. The Diamond 


pact enclosure. The Digital Chassis’ highly | Scan 20H and Diamond Pro 2ITX 

integrated circuitry enhances screen include color matching software* that 

geometry with a full-scan guarantee. ensures on-screen accuracy. Display 
set-up at your fingertips is guaranteed 


with Diamond Control software. 


ee / = | = All in all, Mitsubishi's Diamond Scan 
| ) 20H and Diamond Pro 21TX offer a 


terrific space in which you can work. 


Catch the resolution revolution. Call us 
at I-800-843-2515 in the U.S.and Mexico. 
In Canada call I|-800-387-9630. For imme- 
diate product specifications, call Mitsubishi 
Electronics Qwikfax at I-800-937-2094. 


Mitsubishi's ultra-high performance Diamond Scan 20H (20"/18.5"V) and Diamond 
Pro 2ITX (20°/19.6"V) monitors are ideally suited for all advanced CAD/CAM/CAE CIRCLE 38 ON INFORMATION CARD 


applications, including rendering, wire framing or solids modeling. 


DISPLAY PRODUCTS 


uuaghe 


EPA POLLUTION PREVENTER — 

©1995 Mitsubishi Electronics America, Inc. Diamond Pro and Diamond Scan are registered trademarks and DIAMONDTRON is a trademark of Mitsubishi Electronics America, Inc. The 
Energy Star emblem does not represent EPA endorsement of any product or service. Actual unretouched screen images produced from Autodesk, Inc. (AutoCAD-Release | 3, and AutoVision). 
* Mitsubishi markets the Colorific software kit under its own name: DiamondMatch Color Calibrator Kit. 


Z1-INCH GCOLOR MONITORS 


Although 1600x1200 has become “the norm,’ all monitors are not created equal 


here’s little in the computer industry that doesn’t change significantly in 

a year, and monitors are no exception. The best 21-inch monitors of a 
few years ago would be considered average today, and the best 21-inch 
monitors of today would have been unheard of a few years ago. 

The big news in the 21-inch color monitor game is that all the players 
now support 1600x1200 resolution. But 
there’s a footnote to that news: Even 
though 1600x1200 resolution is common, not all monitors support it 
equally. The specifications for monitors are heavy on frequencies, which 
are uSually given with limited explanation. However, these frequencies do 
have meaning and relate directly and indirectly to screen image quality. 


By Evan Yares 


number of times the 
screen image is updat- 
ed each second. Once 
upon a time, monitors 
couldn’t do much bet- 
ter than 60Hz. These 
days, such a low rate 
is considered unac- 
ceptable—it just flick- 
ers too much. Higher 
rates, such as /2Hz or 


The most basic of frequencies is the vertical refresh rate. This is the 


75Hz, make for a more 


NEC’s MultiSync XP21 


DOT 


PITCH 


HORIZONTAL 
SCAN 


MANUFACTURER 


Hitachi America 
Montvale, NJ 
201-573-0774 
CIRCLE 110 


liyama North America 
Warminster, PA 
215-957-6543 

CIRCLE 111 

Mitsubishi Electronics 
America 

Cypress, CA 
714-236-5000 


Nanao USA 
Torrance, CA 
310-325-5202 
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NEC Technologies 
Wood Dale, IL 
708-860-9500 
CIRCLE 114 


Nokia Display Products 
Sausalito, CA 
415-331-4244 

CIRCLE 115 


NSA (Hitachi) 
Westwood, MA 
617-461-8300 
CIRCLE 116 
Panasonic Communications 
& Systems 
Secaucus, NJ 
201-348-7000 
CIRCLE 117 
Philips Consumer 
Electronics 
Knoxville, TN 
310-217-1300 
CIRCLE 118 
Radius 
Sunnyvale, CA 
408-541-6100 
CIRCLE 119 
ViewSonic 
Walnut, CA 
909-869-7976 
CIRCLE 120 
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MODEL 


Accuvue GX-21 (HM-4821) 


VisionMaster MT-9121 
VisionMaster MF-8221 
VisionMaster MF-8621 


Diamond Pro 211X 


FX2-21 
F2-21 
Multisyne XP21 


Multigraph 445X 


Superscan CM2110 
Superscan CM2111 
SuperScan CM2112 


PanaSync/Pro C-2192P 


Brilliance 21A (2130DC) 


SuperMatch 21T XL 


21PS 


PRICE 
$2099 


$2150 
$1945 
$2495 


$2099 


$3299 
$2159 
$2580 (street price) 


$2775 


$1895 
$2095 
$2495 


$1999 


$2999 


$2599 


$1995 


FS/SM = Flat square, shadow mask 


FS/SM 


TM/AG 
FS/SM 
FS/SM 


TM/AG 


FS/SM 
FS/SM 


FS/SM 


FS/SM 


FS/SM 
FS/SM 
FS/SM 


FS/SM 


FS/SM 


TM/AG 


FS/SM 


(MM) 
0.28 


0.30 
0.28 
0.26 


0.30 


0.26 
0.28 


0.28 


0.26 


0.26 
0.26 
0.26 


0.26 


0.28 


0.30 


0.26 


TM/AG = Tension mask, aperture grille 


RANGE (KHz) 


28-90 


24 8-92 
248-85 
24.8-85 


30-93 


31.5-102 
30-90 


31-89 


30-102 


31-85 
31-95 
31-107 


30-82 


30-90 


30-93 


30-82 


VERTICLE 
REFRESH 


RATE (Hz) 


Stable screen image with less flicker. Some folks who are particularly sus- 
ceptible to flicker prefer rates of as high as 85Hz to 90Hz. 

The vertical refresh rate becomes more of a problem as the monitor’s 
resolution increases. A 1600x1200-pixel image consists of 1.92 million 
individual pixels. To achieve an ergonomic 75Hz refresh rate at this reso- 
lution, the monitor must display 144 million pixels per second, which is 
roughly equal to the minimum bandwidth (in MHz) required for a 
1600x1200, 75Hz monitor to function properly. In practice, a really good 
monitor will have a bandwidth that substantially exceeds this rate. 

The most interesting frequency specification given for monitors is 
generally the horizontal scan rate. This spec approximates the number of 
scan lines per second that a monitor can handle. (Typically, there is some 
overhead involved in this calculation; for greater accuracy, add about 4% 
to the number.) At 1600x1200 pixels, you have 1200 scan lines. With a 
refresh rate of 72Hz, you have 1200 lines x 72Hz x 104%=90 KHz. Check 
out the monitor chart accompanying this article, and you'll see that not all 
of the models listed are capable of such a high horizontal scan rate. 
Those that don’t meet the minimum can still manage 1600x1200 resolu- 
tion, but they do so at a reduced refresh rate and will display an image 


MAX. REFRESH 
AT 1280x 
1024 (Hz) 


MAX. REFRESH 
AT 1600x 
1200 (Hz) 


BAND- 
WIDTH 
(MHz) 


with more flick- 
er. (Of course, 
this also de- 
pends on the 
graphics board 
driving the 
monitor.) 

The other 
limiting factor 
when running 
at a very high 
resolution is 
the CRT (Cath- 
ode Ray Tube) 
design. If the 
phosphor dots 
are not spaced 
closely enough 
on a tube, it 
doesn’t matter 
what electron- 
ics you put be- 


Panasonic’s PanaSync/Pro C-2192P 


50-152 150 72 8A hind the monitor—it is going to display a lower-resolution image. As a 
general rule, it takes a monitor with a 0.26mm or smaller phosphor dot 
pitch to display a 1600x1200-pixel image without loss of detail. Anything 

50-160 200 72 85 larger than this, and the image will not be as clear and detailed as it could 

oe pe . be. You may notice that only a few monitors in the table have a dot pitch 
Small enough to qualify. Again, the monitors listed in the table with 

90-125 180 75 90 0.28mm dot pitches will run fine at 1600x1200; they just won’t display 
as detailed an image. 

Actually, in some cases, running with a coarser dot pitch has advan- 

55-160 200 80 95 tages, because it provides a brighter image. For example, several of the 

99-160 138 72 85 monitors in the table use a Mitsubishi DiamondTron tension mask (also 
known as aperture grille) tube with a 0.30mm pitch. This tube, similar in 

55-160 190 70 83 design to the Sony Trinitron, does not provide as detailed an image at 
high resolutions as the finer-pitch shadow mask tubes, but it has greater 
brightness and contrast. 

90-120 200 80 95 Any monitor in the table can display 1280x1024-pixel images quite 
nicely. Beyond that, the units with fine 0.26mm dot pitches and 94KHz+ 
horizontal scan rates are optimal for running at 1600x1200 resolution 

i 3 B with a 75Hz refresh rate. | | 

50-160 990 85 100 In making a monitor choice, you also need to consider your applica- 

SRABO 36 se = tion. If you are involved with CAD or document imaging applications, you 
should consider getting a graphics card capable of driving 1600x1200 at 
75Hz and choose one of the top-of-the-line 0.26mm dot pitch monitors. 
The improved detail should boost productivity. If you use mainly Win- 

90-160 150 72 84 dows- or Mac-based graphics software, you'll probably be fine at 
1280x1024 (or 1360x1024 on Macs) and a 0.28mm dot pitch. If you do 
a lot of photographic editing, the DiamondTron-based monitors are a nat- 

50-125 180 75 90 ural choice, because of their improved brightness and contrast. sf 
Evan Yares is the principal consultant at Design Automation Systems Inc. in 

90-160 135 66 77 Phoenix, Arizona. He can be reached at 75300.1771@compuserve.com. 
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Portable Workstation 
WORKSTATION Offering 110MHz of process- 
ing power and up to 128MB of memory capac- 
ity is the PowerLite 110 from RDI Computer 
Corp. This portable, SPARC-compatible work- 
station integrates up to 2.4GB of internal hard- 
disk space, TGX graphics acceleration, an in- 
ternal floppy drive, a fax modem, and a 10.4- 
inch, 1024x768, flat-panel color display. 
Pricing for the unit, which is 100% compatible 
with Solaris and SunOS applications, starts at 
$12,995. (Carlsbad, CA; 619-929-0992) 
CIRCLE 123 


Powerful Mac Compatible 
MAC New from DayStar Digital is the Mac- 
compatible Genesis MP. Models ranging in 
price from $5000 to $10,000 use the 120MHz 
PowerPC 604 chip and incorporate DayStar’s 
nPOWER scalable multiprocessing technology 
and PCI slots. Other features include 32MB of 
RAM, an internal 2GB hard drive, an internal 
quad-speed CD-ROM, ColorMatch and 
DayStar’s Colorimeter 24 color management 
systems, and Ethernet and AppleTalk support. 
(Flowery Branch, GA; 404-967-2077) 
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Annotating Designs 
PC/WORKSTATION Dimension Advisor capa- 
bilities highlight Version 7.0 of Hewlett- 
Packard’s HP PE/ME10 2D design, drafting, 
and documentation software. These new ca- 
pabilities include automatic dimensioning, 
preconfigured dimension styles, a dimension 
style database, and feature-based dimension- 
ing. Fully compatible with HP’s Precision Engi- 
neering CAD software family, the software is 
available for workstations (starts at $5600) and 
Windows systems (starts at $3600). (Palo Alto, 
CA; 800-637-7740) 
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Relational Modeling 
PC/WORKSTATION A product module that 
applies relational/variational modeling tech- 
niques to mechanical drawing, enhancements 
to the ANVIL Intelligent Modeler, and several 
CAM enhancements (including process-based 
manufacturing) top the list of new features in 
MCS’ ANVIL-5000 release 5.0. This release al- 
so includes the 2D edition of the ANVIL Intelli- 
gent Modeler (AIM), which applies the same 
relational technology used in the 3D AIM solid 
modeler to the task of producing mechanical 
drawings. A new icon-based interface and a 
multisurface, three-axis milling capability 
round out 5.0’s list of features. (Scottsdale, AZ; 
800-932-9329) 
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Fast Physical Models 
PC/WORKSTATION Personal Modeler, a 
$35,000 system from BPM Technology, trans- 
forms solid modeling CAD designs into physi- 
cal models using a proprietary process called 
Digital Microsynthesis. The system imports 
STL files, automatically corrects file irregulari- 
ties via the graphical interface, then creates 
the necessary break-away supports and builds 
the model free-standing and unattended in a 
matter of hours. No post curing or solvents 
are required, and the models are compatible 
with the investment casting process. 
(Greenville, SC; 803-297-7700) 
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CADKEY for Windows 
PC_ Priced at $795, CADKEY for Windows— 
Cadkey Inc.'s first CAD product for the Win- 
dows market—features accelerator keys as 
well as a customizable pop-up toolbar. Other 
= features in- 
clude mod- 
el-to-draw- 
ing asso- 
ciativity, 
hidden-line 
removal, 
shading, 
mass prop- 
erties, and 
stereolithography output for rapid-prototyping 
applications. The product also offers com- 
plete CADL, DXF, DWG, and IGES bi-direction- 
al data translation capabilities. (Windsor, CT; 
800-394-2231) 
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CAD Made Easy 

PC With the release of Evolution Comput- 
ing’s EasyCAD for Windows, designers can 
take advantage of TrueType fonts, vector fonts, 
fax/modem systems, a clip board, an on-line 
manual, dialog boxes, portrait and landscape 
print options, and print preview capabilities. 
In addition, layers, views, and styles can be 
named with descriptive comments; metric 
line styles are available; and line weights are 
variable so users can attach different line 
thicknesses to the style of any entity. (Tempe, 
AZ; 800-874-4028) 
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Microcadam Modeling 

WORKSTATION Microcadam’s new Micro 
Cadam Helix integrates production drafting 
capabilities with such advanced solid model- 
ing tools as parametric and variational con- 
straint. Some system features include 3D 
sweeps, skins, sketches created in Micro 
Cadam vernacular, advanced rounds, tweak- 
ing of vertices/edges, and the ability to view 
wireframe and shading tools, including per- 
spective, hidden-line removed views, and 


user-defined feature libraries. The price for a 
single seat is $3495; when bundled with Micro 
Cadam Plus R14 on Unix, the price jumps to 
$7895. (Los Angeles; 213-613-2300) 
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Multimedia Monitors 
PC/MAC/WORKSTATION The MultiSync XP37 
and XM37 represent the largest multimedia 
display monitors ever to be introduced by 
NEC Technologies. Targeted at the general 
presentation market, the $7995 XM37 accepts 
signals from a variety of sources utilizing a 
50MHz RGB bandwidth and an 8MHz video 
bandwidth. Internal stereo audio capability is 
also included. Vertical frequencies of between 
40- and 120Hz, horizontal frequencies of be- 
tween 24- and 50KHz, and a maximum resolu- 
tion of 1024x768 noninterlaced are combined 
in this 37-inch monitor. Meanwhile, the 
$10,995 XP37 offers a maximum RGB resolu- 
tion of 1280x1024 noninterlaced and a hori- 
zontal frequency range of between 24- and 
78Hz. (Wood Dale, IL; 800-NEC-INFO) 
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Large-Screen Viewing 
PC/MAC/WORKSTATION Boasting a 35-inch 
display area, a maximum resolution of 
800x600, and an Invar 
shadow mask for a uni- 
form picture is the 
MegaView 37-inch moni- 
tor from Mitsubishi 
Electronics America. 
Retailing for $7495, the 
unit offers two video 
inputs, including S- 
VHS, two analog in- 
puts, and a single TTL 
input. A pair of side-fir- 
ing speakers enable 
users to take advantage 
of multimedia applications. (Cypress, CA; 
800-843-2515) 
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Display Subsystem 
WORKSTATION Integrix has combined its 
N209 flat-panel monitor display and the 
TGX125 graphics accelerator card to provide a 
subsystem that offers 1280x1024 resolution as 
well as 1.7 million 2D vectors per second and 
560,000 3D vectors per second based on an In- 
tegrix SWS20E workstation. The single-slot, 8- 
bit color, single-buffered board is compatible 
with all SPARC workstations and requires no 
device drivers or additional software. The sub- 
system with 2MB of video memory and 6-foot 
cable lists for $16,995. (Newbury Park, CA; 
800-300-8288) 
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Now Available $24.95 — Includes All 3 Reports For One Low Price 


. Tough Choices: Picking the Right CAD System 


A look at the technical, organizational, and cultural challenges users face as they evaluate 
and implement new CAD/CAM/CAE systems based on next-generation solid-modeling 
technology. 


ll. Tightening the Link Between Design and Analysis 
Users, vendors, and industry experts discuss the productivity advantages of creating a 
tighter integration between design and analysis functions and explore the technical and 


organizational challenges involved in making that happen. 


lll. The Challenge of CAD Data Management 
An in-depth exploration of the enormity of the CAD data management problem, complete 
with advice from both vendors and industry experts on how to evaluate existing 


technology solutions and develop a logical, phased implementation plan. 
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Stereophonic Display 

PC/MAC Featuring ultra-compact stereo Dome 
Speaker technology and a built-in microphone is 
Panasonic’s PanaMedia line of 17-inch ($999) 
and 15-inch ($599) multimedia monitors. Sound 
is directed to the front of the monitor through 
acoustic ducts and projected through micro- 
hole speaker grilles. The units offer a 0.27mm 
dot pitch, 1280x1024 resolution, up to a 69KHz 
horizontal scan frequency, and a flat-square 
CRT design. (Secaucus, NJ; 800-742-8086) 
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Accelerated MPEG 
PC New from ELSA Inc. is a multistandard 
MPEG board capable of decoding and resizing 
2 VideoCD and other 
mm video data as large 
as 1024x768 in 
TrueColor with- 
out frame loss. 
Besides reading 
i) MPEG, MPEG-1 
frame, and 
MJPEG files, 
the new ELSAmotion 
board plays back MPEG audio or 
WAV files in 16-bit stereo with no additional 
sound board required. Intended for PCI- 
based CPUs, this $299 MPEG accelerator 
works with any standard DCI-compatible 
graphics board and can play back video in a 
window or full screen. (San Francisco; 415- 
615-7799) 
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Motion-Capture Board 

PC The T501 Motion Capture PC board from 
ITRAX Imaging Systems Ltd. uses a 50MHz 
DSP to accept video from multiple cameras in 
real time while processing and outputting mo- 
tion data to the PC. The board can extract the 
position of more than 2000 subject pixels from 
a frame and group them into objects. Accord- 
ing to the company, 50 object positions can 
typically be returned in real time, and cameras 
up to 120Hz have been successfully used. 
(Bucks, UK; 44-01628-667708) 
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Astound Enhanced 

Mac The Macintosh version of Astound 2.0 
includes full Power Mac native mode support 
as well as an enhanced interface. In addition, 
users can take advantage of automatic texture 
fills for generating backgrounds and object fills 
like sky, fire, and marble as well as extrude 
functions to add a 3D appearance to any ob- 
ject. Also included in this $249.95 product are 
such multimedia features as tweening transi- 


tion, interactive functions to hide or reveal oth- 
er objects on a slide, slide markers to create 
flexible pauses, sounds that can span multiple 
slides, and custom buttons to control video 
playback. (Santa Clara, CA; 408-982-0200) 
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Hi-Res Compression 

PC/MAC/WORKSTATION Compared to its 
predecessor, Release 5.0 of Hi-Res from Iterat- 
ed Systems provides better-quality images at 


all compression ratios from 3:1 to 250:1 and 
improved resolution independence, allowing 
an almost unlimited number of zooming lev- 
els. In addition, the product's new 32-bit ar- 
chitecture has a single application program- 
ming interface for Windows (including Win- 
dows 95), Windows NT, Macintosh, and 
PowerPC platforms. Other enhancements in- 
clude faster decompression rates, smaller file 
sizes for compressed images, and color map- 
ping. Two editions are available, Hi-Res Pro- 


It Your 3-0 Modeler Can't Do Organic 
Shapes Like This, It's Compost. 


Here's the straight poop: In the world 
: of 3-D modeling, creating this kind of 
ie complex, organic shape would turn 
most applications into worm-food. 
But not MacroModel. 

Ss For MacroModel, organic is not a 
=E problem. With its spline-based model- 
zi ing system, short learning curve, 

Z Windows and Mac compatibility, and 
= 15 decimal place accuracy, you can 

: create anything from CAD-accurate 
eg product designs to cutting-edge art. 
= And never break a sweat. 


Internet: http 
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from flat 2-D to the wide-open world 
of 3-D, call and ask for our MacroModel 
demo disk. On it, you'll see what sepa- 
rates us from the other guys. And see 
3-D so realistic, it’s blooming incredible. 


Showcase CD. 


So if you're ready to make the jump  — 
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our imagination knows no bounds. To meet the challenges you 

face today, you need the tools and the expertise to translate your 
vision into reality. Take your skill and knowledge to the next level at 
the Autodesk University Conference and Exhibition. 


Recharge your batteries and learn new shortcuts and tricks 
that make your job easier 


Scoop the latest information from Autodesk gurus on the 
products that mean the most to you 


Shop the exhibit floor for the cutting edge solutions that 
will take you and your Autodesk software to a new level 


Share expertise and network with thousands of other 
industry professionals (learn their tricks!) 
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fessional 32 ($8995) and Hi-Res Standard 32 
($2995). (Norcross, GA; 800-4FRACTL) 
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Multimedia Construction 
PC New from Horizons Technology Inc. is 
Open!Info Manager, which features an object- 
oriented database that allows storage, re- 
trieval, and previewing of video, audio, 


Eile Gut Move Beye Ieinplate Meiia Properties Window Help 


jel bala 


animation, graphics, and text. All media incor- 
porated into this database can be incorporat- 
ed into any presentation or multimedia proj- 
ect. This $299 Windows product enables users 
to create “hot areas” and “list boxes”; users can 
navigate through an interactive presentation 
by selecting these designated on-screen ele- 
ments. (San Diego; 800-828-3808) 
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Building Video Clips 

PC With Asymetrix’s Digital Video Producer, 
users can import multiple file formats into a 
Media Window; simultaneously view multiple 
video clips in two preview screens; then drag 
and drop the clips onto a visual timeline 
where video, audio transition, and overlay 
tracks can be synchronized and overlaid. 
Users of this $395 Windows product also can 
blend video clips via transitions such as dis- 
solves, wipes, irises, and blizzards; special fil- 
ters include blur, ripple, and emboss. (Belle- 
vue, WA; 206-462-0501) 
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Organizing images 

PC _ For users of Harvard Graphics, Power- 
Point, and Freelance Graphics, Software Pub- 
lishing Corp. offers Harvard Montage. This $99 
product helps users organize and find clip art, 
photos, images, sound, animation, and video 
clips for use in any Windows application. The 
software ships with a CD-ROM that includes 
more than 2000 clip-art images, 75 photo- 
graphic backgrounds from PhotoDisc Inc., and 
35 textured backgrounds from Artbeats Soft- 
ware Inc. (Santa Clara, CA; 800-234-2500) 
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Fractal Compression 

PC. Using fractal technology, Iterated Systems’ 
Fractal Video Pro software developer kit for 
Windows can achieve fractal compression ra- 


tios typically enabling 30% more video to be 
stored on a CD-ROM at a given quality level. Ac- 
cording to the company, the $495 product can 
display quarter-screen images at 30 frames per 
second in 24-bit color at 65KB per second with 
frame quality that requires at least 90KB per 
second with other technologies. The software’s 
playback works in Adobe Premiere, Author- 
ware, Macromedia Director, and all other mul- 
timedia tools that support the AVI CODEC for- 
mat. (Norcross, GA; 404-840-0310) 
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Fanciful Photos 

PC/Mac “Terra Incognita,” a new Photo CD 
from Texture Farm, contains 100 images that 
combine the skills of photographer David 
Wasserman and digital artist Fred Smith. Eigh- 
teen original photos (including images of 
abalone, lizards, rock, vegetation and flowers, 
feathers, lichen, and rhinoceros hide) have 
been manipulated in Photoshop to produce 
four different interpretations. Photos are sup- 
plied in multiple resolutions from 128x192 pix- 
els to 2048x3072 pixels. The CD costs $99.95. 
(San Francisco; 415-284-6180) 
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Tileable Textures 

PC/MAC According to The Valis Group, all of 
the textures found in the two volumes of its $249 
Materia Prima CD were created using physical 
materials which were then prepared to be 
tileable. Each library contains one hundred 
512x512, 24-bit color, tileable TIFF textures; one 
hundred 640x480, 24-bit color, nontileable TIFF 
versions; and 100 grayscale 8-bit TIFF versions 
optimized as relief maps for use with 2D and 3D 
design products. (Tiburon, CA; 800-825-4704) 
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Trees and Shrubs 

PC/MAC High-resolution, 32-bit plant materi- 
als are the subject of IMAGETECTS’ Image- 
CELs Trees Volume 1 and ImageCELs Shrubs 


Volume 1. Each $99 CD-ROM contains 33 pho- 
torealistic plants for real-world visualization 
and simulation. The libraries include ever- 
green and deciduous plants in various stages 
of growth and seasonality from all regions of 
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MADE EASY WITH 
FOLSOM RESEARCH 
AUTOSYNG SCAN 
CONVERTERS! 


Convert high-resolution 
presentations and simulations 


to video! 
Folsom Research scan converters auto- 
matically convert your high-resolution 
display to standard video formats so 
ips broadcast quality recordings can 
e made. The Folsom Research line of 
converters provides outputs in all com- 
mon professional recording standards. 


Affordable and flexible! 

Folsom Research provides an affordable 
family of scan converters that are flexi- 
ble enough to meet any need. Insist on 
the same high quality standards as 
NASA, Boeing, Rockwell, Hughes Air- 
craft, Lockheed, and Ford. 


For more information on the profes- 
sional way to convert your high-resolu- 
tion images, or for a demonstration, 
call 916-983-1500. 


9400PC 
Broadcast quality conversion for 
PC and Mac platforms 


9400JR 

Affordable broadcast quality 
conversion for all high-resolution 
workstation platforms 


9500 Otto 

Broadcast quality performance 
with many expanded features for 
all high-resolution platforms 


@© 526 East Bidwell Street 
Folsom, CA 95630-3119 


» = Fax: 916-983-7236 
Folsom Tel: 916-983-1500 


CIRCLE 15 ON INFORMATION CARD 


Power Mac Reference 

The Power Mac Book! is a book/CD set that discusses the 
features and future of the Power Mac. Upgrading and trou- 
bleshooting are also covered. The Coriolis Group (Scotts- 
dale, AZ), 380 pages, $34.95. 
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Video Compression on the PC 

Video Compression for Multimedia is a book/CD set that 
contains information on the technical aspects of com- 
pressing video on a PC. AP Professional (San Diego), 387 
pages, $39.95. 
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SMPTE Conference Proceedings 

The Society of Motion Picture and Television Engineers 
(SMPTE) announces the availability of Proceedings of se- 
lected papers from the SMPTE Advanced Television and 
Electronic Imaging Conference, which was held in San 
Francisco this past February. SMPTE (White Plains, NY), 
260 pages, $20 ($25 for non-members). 
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CAD/CAM Tips 

101 CAD/CAM Traps provides tips on how to avoid com- 
mon mistakes that occur when purchasing and imple- 
menting CAD systems. Also features illustrations, tables 
and charts, and a detailed index. CAD/CAM Publishing 
Inc. (San Diego), 145 pages, $79.95. 
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CAD/CAM Trends 

Technology Trends in CAD/CAM—Fifth Edition contains 
information on software and hardware tools that are im- 
portant in implementing the design technology. Also dis- 
cusses current technology trends and the future of 
CAE/CAD/CAM. Engineering Automation Report (Engle- 
wood, CO), $57.50. 
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Digital Video Guide 

The Digital Videomaker’s Guide provides an overview of 
the digital video market, explains the various platforms for 
digital video, and discusses how to build a production 
team, the design and production process, interactive TV, 
and more. Michael Wiese Productions (Studio City, CA), 
245 pages, $24.95. 
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Exploring CD-ROMs 

Entertainment in the Cyber Zone: Exploring the Interactive 
Universe of Multimedia covers the latest in CD-ROMs and 
interactive multimedia. Random House Inc. (New York), 
390 pages, $19. 
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Photoshop Reference 

Adobe Photoshop NOW! is a book/CD set that contains 
advanced techniques and tips that will allow users to get 
the most out of creating images and special effects using 
Photoshop. New Riders Publishing (Indianapolis), 350 
pages, $35. 
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the world. (San Jose, CA; 408-252-5487) 
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Images of Objects 

PC/MAC Fruits and vegetables, faces and 
hands, architectural elements, and retro relics 
are the subjects of four Object Series CD- 
ROMs from PhotoDisc. Each disc is priced at 
$159, offers three image sizes, and features a 
maximum resolution optimized for full-page, 
full-bleed output at 150 lines per inch. Images 
are stored as RGB TIFF files, and each disc fea- 
tures up to 100 photos. (Seattle; 206-441-9355) 
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Finger Pointing 

PC New from IPC Peripherals is the $99 Cy- 
berMouse, an ultrasonic pointing device that 
is worn on the index finger and enables users 
to move the on-screen cursor vertically, hori- 


zontally, in circles, and through and around 
devices. The product’s 1/8-inch-thick finger 
band has two buttons and contains minute 
beacons that transmit ultrasonic beams to 
sensors on a flat, 1-inch-wide plastic cradle 
that wraps around one side of the monitor. 
(Fremont, CA; 510-354-0800) 
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New CaiComp Plotter 
PC/WORKSTATION The $34,995 Solus 4 Mod- 
el 54436 E-size plotter from CalComp plots at 
400x400dpi, offers a range of data formats and 
hardware connectivity, and uses a dry toner. 
This device includes a 32-bit IDT 3081 processor 
and a hardware floating-point capability that al- 
lows arithmetic calculations to be performed in 
the processor instead of in the software. Stan- 
dard memory is 16MB of RAM, upgradeable to 
32MB. (Anaheim, CA; 800-932-1212) 
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Compact Projectors 

PC/MAC Proxima Corp.’s Desktop Projector 
line now includes the DP2900, DP2710, and 
DP2810. The DP2900 can project images rated 
at 500 ANSI lumens, while the DP2710 and 
DP2810 can project images rated at 300 ANSI 
lumens. In addition, the DP2810 and DP2900 
incorporate a digital video controller for pro- 
jecting video images in NTSC, PAL, SECAM, 
and S-VHS standards (the DP2710 can be up- 
graded to video via an adapter). All three pro- 
jectors boast a patented “folded” optical design 
and angled panel placement which allow the 
lens to be stored within the body for easy 
portability. Added features include 640x480 
VGA resolution, 16.7 million colors, and a 
stereo audio output system. Prices are $6995 
(DP2710), $7495 (DP2810), and $8995 
(DP2900). (San Diego; 619-457-5500) 
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EVENTS 


# 


6-11 SIGGRAPH ’95, held in Los Angeles. Contact: 
Smith Bucklin & Assoc. (312-644-6610); (fax: 312- 
321-6867). 


8-11 MacWorld Expo, held in Boston. Contact: 
Mitch Hall Assoc. (617-361-2001); (fax: 617-361- 
3389). 


23-25 Interactive Multimedia ’95, held in Arlington, 


VA. Contact: Society for Applied Learning Technolo- 
gy (703-347-0055); (fax: 703-349-3169). 


6-9 SMPTE Technical Conference and World Media 
Expo, held in New Orleans. Contact: SMPTE (914- 
761-1100); (fax: 914-761-3115). 


12-14 Windows World/Dallas, held in Dallas. Con- 
tact: Softbank Comdex (617-449-6600); (fax: 617- 
449-2674). 


12-14 Multimedia Expo West & Internet San Fran- 
cisco Online and On the Web, held in San Francisco. 
Contact: American Expositions (212-226-4141): 
(fax: 212-226-4983). 


19-21 Video Expo/ImageWorld, held in New York. 
Contact: Knowledge Industry Publications (800- 
800-5474) or (914-328-9157): (fax: 914-328- 
0649). 


3-5 PC Expo, held in Chicago. Contact: Bruno 
Blenheim Inc. (201-346-1400): (fax: 201-346- 
1532). 


29-Nov.1 Autodesk University Conference & Exhi- 
bition, held in San Francisco. Contact: Autodesk 
University (415-905-4994): (fax: 415-905-2220). 


29-Nov.3 Visualization ’95, held in Atlanta. Con- 
tact: IEEE Computer Society (202-371-1013); (fax: 
202-728-0884). 


13-17 Comdex/Fall, held in Las Vegas. Contact: 
Softbank Comdex (617-449-6600); (fax: 617-449- 
2674). 


14-16 Autofact, held in Chicago. Contact: SME 
(313-271-1500); (fax: 313-271-2861). 


15-19 Annual International Association of Amuse- 
ment Parks & Attractions Convention and Trade 
Show, held in New Orleans. Contact: International 
Assoc. of Amusement Parks and Attractions (703- 
836-9678). 
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CGW opens doors for FALCON 


¢¢CGW has been a boon 
to our business. | highly 
recommend it to anyone 
as a wonderful asset — 
except my competition!” 


— Craig Caudill, 
President & CEO 
FALCON SYSTEMS, INC. 


"As a systems integrator and developer 
of UNIX computing solutions, FALCON 
SYSTEMS, INC., had for years marketed 
its products in a very traditional way. 
Our ads were very product specific and 
we tended to use very technical UNIX 
magazines as a way to target our cus- 


tomers," explained Falcon President 
and CEO, Craig Caudill. 


"About two years ago, we decided to 
segment our sales staff and the market 
and target our Silicon Graphics Inc. 
customers differently. We chose 
COMPUTER GRAPHICS WORLD as 


one of the vehicles in which to do this." 


The success of our advertisements in 
CGW has been phenomenal. And, we 
had the added bonus of attracting many 
international customers as well." 


"In addition, the editorial and features 
in CGW has helped our sales staff stay 


abreast of trends and new ideas in 
the industry." 


As I see the leads we receive from 
CGW each month, I continually ask 
myself —- Why would we ever stop 
advertising in this publication?" 


"CGW has been a boon to our 
business. I highly recommend it to 
anyone as a wonderful asset — 
except my competition!" 


¢The success of our 
advertisements in CGW 
has been phenomenal. 
And, we had the added 
bonus of attracting 
many international 
customers.” 
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Ten Tara Boulevard 

Fifth Floor 

Nashua, NH 03062-2801 
(603)891-9168 


"EDITORIAL DEX 


COMPANY NAME PAGENO. RSNO. COMPANY NAME 


COMPANY NAME PAGENO. RSNO. 


- Microcadam Sun Microsystems  =§—-«6@ 
SOFTWARE | — MultiGen | | : 
poe 2 | i Parametric Technology DISPLAYS 
|. amlds j : : 
2 Astound ek Te. iad = Fakespace fe = 
a hemen 99 178 ees Hitachi America 92 . 
| Aotodesk | wae 175 Research Systems __ liyama North America = 92 ; 
BMP Technology 95 180 —_pTset Integrix 99 
y CaiKey is 181 Schreiber Instruments ee 
~ Caligari 85 182 Softimage America = 99 ot 
_ C-TAD Systems 6 183 Software Publishing Corp. bee 9905 049 
Electric Image 44 184 Specular International Er , | 
— ElectroGiG- 36 185 — Strata Nokia Display Products 92 233 
Electronic Arts 76 186 Texture Farm NSA (Hitachi) 92 234 
Evolution Computing 95 187 aie Panasonic Comm. : 
Hash 44 188 The Valis Group Sena ee 
Hewlett-Packard 95 189 yin} Philips Consumer 
-_ Horizons Technology 99 190 Ge Electronics 92 236 
HSC a 191 Visual Numerics hee i at 
Illustra Information Wauatenn: ViewSonic 92 238 
Technologies 8 192 BARDS 
Cysts || mmBOARDS 
Iterated Systems 97, 99 194 SYSTEMS ELSA Inc. 10, 97 939 
KUB Systems gS 195 DayStar Digital 95 220 ITRAX Imaging 
Lightscape 36 196 Hewlett-Packard 7 221 Systems Ltd. 97 240 
Macromedia 44 197 by : : : st 
MCS | 95 198 omputer Corp. 
mractory is 10 199 Silicon Graphics fo 224 INPUT/OUTPUT 
. _ Agfa 5/ 241 
Apple Computer oF ae. 
CalComp 100 As 
Canon Computer 
systems 5/ 244 
Envisions Solutions 
Technology at 245 
Epson Sf 246 
Hewlett-Packard o/ 247 
Ss, Howtek of 248 
° Graphic Arts a Ss NS 6 Sf, =. Imapro 57 249 
¢ Design wf em: | ee LNA. 36 290 
° Video/Film/Animation —- aE > — IPC Peripherals 100 251 
- Presentations SS ». Laer Iris Graphics 10 252 
Most Versatile and -— Uhh. <. 2 La Cie o/ 293 
Affordable: i a yr Ss 2 ye Linotype-Hell of 254 
- Large Digitizing Volume —\| > A <—.. | Microtek o/ 299 
up to 16x 8x G feet | _ <= 6 Mustek o/ 296 
° Digitize any material — bs Nikon o/ 297 
including metals Panasonic of 258 
¢ Hand-held Flexibility : ee ee PixelCraft 57 299 
¢ Portable Fil 140 GCARLUNE IN 3 U1] Vd Polhemus 36 260 
Te Bayes : Proxima 100 261 
» Broad Software Compatibility: Works with Relisys 57 262 
most leading 5D) software. Ricoh 57 963 
Proven Satisfaction At: Engineering Animation, Sharp Electronics of 264 
Failure Analysis Association and many others. ple gs y ae 


Call for a FREE 
brochure or 
demonstration! 


SCIENCE ACCESSORIES 
Saree LOU |New, Dimensians In Digitizing 


~ 
— 


80 FERRY BLVD STRATFORD, CT 06497 FAX 203-381-1360 


CIRCLE 42 ON INFORMATION CARD 


e .° ® 
Motion Analysis Problems? Digital Fotovix HIS-D y 

Find out more about how you can AOA' ‘ e 
MultiTrax™ optical nikon sepia 4 tone and 1 : when you need 1¢..MOW, 


high speed, solid state video cameras to collect 

reliable data for motion capture Sn ae i : 2 

sy aioe ie tangs ae and &) = , You've got to get this desktop presentation together for 
Uu oay Motion analysis to : ‘ : A ; > 

applications. AOA systems support SGI, i +) your 9 am meeting tomorrow morning, with the C.E.O. 


PC, Mac, Sun and other hi a. ? ; 
s oAicHaaica corpuling platens: MultiTrax™ 7 of the company. It's got to be great. You've got nearly 100 
F FullBody Motion 


AOA's high speed video and Capture System a slides, corporate videos, some product and less than a 
motion analysis systems Delivers 3D Data (tetas le : : 
"are your computer's ‘ day...When you need to incorporate photo and video 


connec tion to real , . , ; ; ; 
world: mittion in @ images into your desktop or video presentation, make 


ney Poe eon) sure they're captured with Digital Fotovix. 
n we SVC1000 | 
Portable High Speed & 


sil le ea — | Captures full color images in under 10 seconds ¢ File sizes 
ersonal Computer 


(1000 Frames Per gam small enough to make your presentation run smoothly 
Second) x . ' 
pate Grabs images from VCR's and 
[C =) camcorders * more 


\ they 


otion Capture Group at 617/864-0201 
and find out how AOA's high speed motion ha _ ; 
capture systems and on-location motion _ - For Macintosh or PC. 


analysis services can help you. Driver software 


FaceTrax™ Facial Expression Photoshop Plug-in 


ALNA Capture System 
AOA plure Sysic a, | and SCSI cable 
Si Adaptive Optics Associates, Inc. : 2 ,~ WW fas , Al included. 
154 CambridgePark Drive we mmf 
~ “1Cambridge, MA 02140 


| (617) 864-0201 UNITED . ‘° i) ee 
F "gil (617) 864-5855 fax 4 TECHNOLOGIES a . . 
ADAPTIVE OPTICS 4 — 


ASSOCIATES 
® Tamron Industries, Inc., 99 Seaview 
Blvd., Port Washington, NY 11050 (516)484-8880 
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Computer Graphics Animation 
Training and Research 


Features: 


High Accuracy — 0.015” (0.38 mm) 

Huge Work Volume — 50” Sphere 

Counterbalanced — Comfortable feel 

Graphite Structure — Rugged and lightweight 

Serial Interface — PC, Macintosh, SGI, and others 
Software Support—works with most 3D graphics packages 


Alias 

Softimage 

Wavefront 

Electricimage 
PresenterPro 

After Effects 

Media 100 reer 


Immersion Corporation : 
(408) 467-1900 Fax (408) 467-1901 Visa and 
Mastercard 


ems: immersion@starconn.com aed ICARI Inc. 2 ark suite 402, Montreal Canada H2X 2R7 


Tel (514) 982-09 Fax (514) 982-0288 Email icari@cam.org 
- 
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Get Scalable, 
Full-Screen 
Video-In-A- 

Window 
with 

RASTERVIDEO'™ 


The single-slot RasterVibEo™ SBus Card from Connectware brings 
‘Live Video-In-A-Window” display (30fps) to Sun 
SPARCstations™. The video can be input from 

i variety of sources and the video 
window can be displayed fz//-screen or 
resized and positioned anywhere on the 
monitor. The individual frames can also be 
captured ae stored for use in other applications 
(like this ad, fo 7s 
example). Full audio [a 
and video controls are maa | 
displayed on-screen and for 
applications that require iene ee 
monitoring of multiple video sources, pica rere cards can be installed in 
a single workstation to control each video window independently. 

1301 . he ake Rd, Richar ms son TX 7508 | 


Ce (800) 357-0852. 


CONNECTWARE Europe 2: 44 (0) 1256-330030 FAX: 44 (0) |256-816978 


_997_ 4308 


Bes 


CIRCLE 47 ON INFORMATION CARD 


1104+ Models 
UNLOCKED 


fe, 


Acuris 

ClipModel 

Library 
CD-1 


iares (6) Formats 
DXF 3D FACE 
DXF POLYMESH 3 | + Ge 
0B) Wavefront ae am Call today for your free catalog” 


3DS 3D Studio 22875 
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Acuris, Inc. ¢ 931 Hamilton Ave. « Menlo Park, California 94025 ¢ Tel. 415-329-1920 ¢ Fax 415-329-1928 


=a “¢ my 1-800-OK-ACURIS Bi 


ueW -SUIOW UeUINH 6“p ce §«6oueder Y YSN ‘yYWeR BF Bq0/5 -AydeIZ005 “¢ «¢ JiINyUANY Y saaij -10119}xXR *Z 


RIPAUINIINY *F GANYWINY -40LI9,U] “T © SEULIGI] g OY! PapIAIp S|aPOW +OTT ‘T-GI 


<=} AudioReality™ Brings 
| Your 3-D Worlds to Life. 


Attn: SGI, HP, Sun and PC users: 

If you are developing 3-D graphics applications 
under UNIX, Windows, or DOS, it only makes 
sense to include AudioReality. AudioReality is 


the only true real-time interactive 3-D audio. The 
3-D audio pioneers at Crystal River Engineering 
now offer a turnkey 8-16 channel AudioReality 

system - the Acoustetron Il. 


Call now for more information on CRE's line of 
AudioReality products. One of them will be right 
for your application. 
Crystal River Engineering 
¢ 2: Tel: 415-323-8155 x 20 
N Fax: 415-323-8157 


Internet: info@cre.com 
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we Wits ‘> ome is one 
- school setting 
a world standard for 
: Animation & 
MultiMedia Training? 
They come from around the world to 
learn "High End" Animation and 
MultiMedia ...and go on to work in 
leading studios creating film, 
advertising, CD-ROM's and BIG, 
personal rewards. 


® “High End" studios with Silicon 
Graphics gear & SOFTIMAGE F/X 
Extreme and more! 


® /nstructors & placement staff 
"networked" to the film and video 
industry who are aggressive about 
placement and portfolio development. 


® Added programs in MultiMedia, 
digital audio/video production. 


© Degree program too (Minneapolis) in 
MultiMedia/Animation Design. 


Call, Fax or Write for information 
& financial assistance for 
qualified students. 


_ Two locations 800-800-2835 


3 Minneapolis, MN 


= @ Fax 612-721-6642 
American sca3d@aol.com 


center for 


Computer | 800-288-7442 
Imaging = @ Raleigh, NC 
| Fax 919-981-0946 
ncsca@aol.com 


SCNOO! OF. | 
Communication 


a rts 2526 27th Avenue S. 
Minneapolis, MN 55406 


RENT 


INDIGO 2 
2Z2OOMHZ, EXTREME 
64MB, 2GB, 19” COLOR, 
CDROM 
$1995/Month 


Buy*SelleRent 
Unix Workstations 


DATA INSTRUMENTS, INC 
404-919-2400 
fax 404-919-2004 


CIRCLE 51 ON INFORMATION CARD 


JD COMPUTER 
ANIMATION PRODUCTION 


e believe the world is changing 

faster than anyone can imagine. 
That things are getting harder, not eas- 
ier. We believe opportunity does not 
come in the form of a lottery ticket but 
through commitment, focus, self disci- 
pline, and the ability to work hard. We 
believe time is precious. That it is not 
enough to commit to change, one 
must commit to always changing. 

Our 3D Computer Animation 
Production Program is the best in the 
world. In fact we offer several produc- 
tion programs that are equivalent or 
superior to the best post-graduate pro- 
grams anywhere. The difference is our 
programs take less time... a lot less. 


Full-time Direct Education™ 
programs in: 


3D Computer Animation 
Multimedia Production 
Film Production 
Portfolio Film Production 
Certified Alias Programs 
Certified Avid Programs 
Classical Animation 
Acting for Film & Television 


1-800-661-4101 


#400 - 1168 HAMILTON STREET, 
VANCOUVER, B.C. CANADA V6B 2S2 
email: query1@multimedia.edu 
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1141 E. “Main St: priest) CA 93001. 


SURFCAM 3DSTUDIO TANGO AUTOCAD 


FEAR 
NO 


HARDWARE LOCK 


Sole providers of lock removal 
programs for Rainbow Technologies locks 
609-390-2799 One Evergreen Drive 
609-390-3750 FAX IMAGINE THAT Seaville, NJ 08230 


alls TONG! UD Ses 


AV INOIS SANITYSEWil SvdOL 
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A SPECTACULAR DEMONSTRATION OF OUR NEW 
INTERCHANGE TRANSLATION SOFTWARE 
EASILY MOVE BETWEEN MANY 3D FILE FORMATS 


SYNDESIS VOL. I: 500 MODELS 


SD- ROM v VOL. II: 200 MODELS 


AVE IMAC Txt Aw 
< KE > JI> 


A FULLY FUNCTIONING 
KEYBOARD 
FOR ONE HAND 


Pl S DEMO MODELS FROM VIEWPOINT DAT ABS 
NOt ap Bete IN LABS, IMAC INATIC IN WORKS AND OTHERS 


EACH 3D-ROM IST $99::95 


{ SYNDESIS 
NEW? AVALON 
A SNAPSHOT OF THE INTERNET'S 
MOST POPULAR 3D REPOSITORY 
avalon.chinalake.navy.mil 
HUNDREDS OF MODELS, DOCS AND UTILITIES 
ISO-9660 AND ROCK RIDGE COMPATIBLE 
FOR PC, MAC, AMIGA AND UNIX 


ONE CDROM JUST $49.95 


S YN DE S$ ] §  235SOUTH MAINST. 


CORPORATION JEFFERSON, WI 53549 
eee = (414) 674-5200 
e et (414) 674-6363 FAX 
* 


BRAGTI 


PERSONAL KEYBOARD 
=BY INFOGRIP ® 


@ Frees your other hand to work with 
a mouse, trackball or stylus. 


M@ Ergonomically designed — comfortable 
hand position and less finger movement. 


For more information or to order call 


(800) 397- 0921 


Call to find out how to get a free Syndesis 3D-ROM! 
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image alchemy ps” 


Import - Export - Compress 


Import 3D, CAD, & 
GIS Graphics into 


Image Alchemy PS 
reads PostScript® 


other Documents. a Ge Level Il and 


Convert to FAX, Converts 70+ 
Printer, Plotter Image Formats — 
Formats. all variations. 


High-Quality Scaling, Dithering, Palette Management, Colorspace Conversion. DOS $349, UNIX $495. 


Faxback from your fax machine: +1 510 252 0303. Tel: 800 252 0101; Fax: +1 510 252 0909; cgwinfo@ handmadesw.com 
SO SOSSSSSSESSSSESSSESSOSSSOSSSESESSESESEOSESESEEEEESE SE SES 
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AUIMEEEEIC OMPUTER GRAPHICS WORLD MH 


REMOVE 
HARDWARE LOCKS 


neeo MOTION CAPTURE seco 


BIOVISION: 


BioVision offers a state-of-the-art motion capture service for the Video Game and 
Computer Graphic Animation Industries including 3D Cartooning. BioVision 
software in conjunction with our 3D optical multi-camera data acquisition system 
captures, calculates and animates motion accurately and efficiently, thereby 
enabling our clients to produce a better product, in less time, at a lower cost. 
BioVision will enable the characters in your production to have extremely natural 
and fluid motion. 

BioVision software allows BioVision Motion Data to be imported into leading anima- 
tion packages including Alias, Softimage, Wavefront (Preview and Kinemation), 
and Nichimen Graphics. 

For more info and a demo tape call Ken Kline or Dwayne Mason at 800-866-3463. 

BioVision ¢ 1580 California St. e San Francisco, CA 94109 

TEL 415-292-0333 © FAX 415-292-0344 
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PROTECT YOUR INVESTMENT! 


MAINTAIN PRODUCTIVITY! 
Software utility that allows for 
the removal of hardware locks. 


Available for most major 
CAD/CAM and PCB 
software programs 


Easy - Simple - Guaranteed 
Programs start at $99.00 U.S. 


Visa , Mastercard & American Express 
Call or Fax for more Information 
FOR LICENSED USERS ONLY 
SafeSoft Systems Inc. PH(204)669-4639 
201-1111 Munroe Ave. FAX(204)668-3566 § 
Winnipeg, Mb. Canada R2K 3Z5 
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DESIGNJET 


HP650C-P/S D$6,933.00 E$7,698.00 
HP650C D$5,689.00 E$6,399.00 
HP600 D$4,049.00 E$4,899.00 
HP250C D$2,495.00 E$3,299.00 
HP230 D$1,972.00 E$2,550.00 


Low to medium resolution models | 

erfect for populating Cyberspace 
MONO 5424R D-SIZE $2,199.00 P ei a At as 
MONO 5436R E-SIZE $2,799.00 
COLOR 5324 D-SIZE $4,199.00 
COLOR 5336 E-SIZE $4,771.00 


SUMMAJET-2 


MONO 1324M D-SIZE $1,899.00 
MONO 1336M E-SIZE $2,387.00 
COLOR 1324C D-SIZE $2,325.00 
COLOR 1336C E-SIZE $2,656.00 


SUPPLIES FOR PLOTTERS 
(INKJET, PEN, THERMAL) | 


: -800-831-8587 


Cadd/Engineering Supply 
8601 73rd Avenue N., Suite 11 
Brooklyn Park, MN 55428 

(612) 536-0624 
FAX 612-536-0301 
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$395 per collection 
plus $7.00 shipping & handling 
VISA AND MASTERCARD ACCEPTED 


WAVEFRONT ™ & DXF formats 
Call for more information on G/EERPROPS and custom modeling. 


PH: ay -INC] FAX: (310) 314-2181 


1 (800) 993-4621 


= ORNANIES 


1202 W. Olympic Blvd. #101 Santa Meseiea: CA 90404 
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Only 0 one place has | 


oo aR "REAC 
IMAGING WORKSHOPS 


year round schedule 
individual workstations 
latest software 

small classes 

PC or MAC 

taught by the "Masters" 


The Leader in Digital 
Imaging Workshops 


Write or Call for Free Catalog 


(407) 391-7557 
2310 E. Silver Palm RdeBoca Raton FL 33432 


) im 954-4496 cA 70087 7898 
a (504)468-5494 Fax 
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Hd COMPUTER GRAPHICS WORLD EUMEETE 


MIS UBISHI 


COLOR PRINTERS & SUPPLIES 


Cr sePace”™ 


Use Viewpoint’s 3D digitizing 
tool of choice, and join our 
publishing program! 


Wma, 


e Create models that are 
beyond the capabilities 
of other 3D systems! 
Submit models you build for 
inclusion in Viewpoint’s catalog. 
e Earn a royalty every time we resell your models. 


ELECTROGRAPH carries and stocks 
the high quality Mitsubishi dye-sub 


and thermal wax printers & supplies. 


We are also a factory-authorized 


service center for Mitsubishi. VIEWPOINT” : ; ; : 
DATALASS HyperSpace is a proven 3D modeling tool that Viewpoint has 

(\ A used for years — now put HyperSpace to work for you! 
Vv Call us today at 1-800-DATASET (328-2738) for further information. 


CALL 1.800.776.5768 
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Viewpoint DataLabs Int'l © 625 South State Street ¢ Orem, UT 84058 © Phone 801.229.3000 © Fax 801.229.3300 
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computer a .......] 


ANLMACLON sect se 


1995 


RayMan is the exciting 
new ray tracing software 
for 3D Studio files. 


@ generate brilliant images with % 


ray tracing, refraction and re 
, 


state of the arf Silicon Graphics work stations blurred and sharp reflection / ) 
with Softimage and other leading animation software 
concentrated, practical diploma program registered and approved 
by the ministry of education and fraining 

financial assistance may be available 

hands on, result-oriented training at individual work stations 
all courses taught by practicing professionals 


limited enrollment and lifetime placement service 


@ improve your image | 
j 
% 


atmospheric effects } 


quality with soft- 


shadows, view depth 


like distance cue ; . 


or fog 


For more information 
call |-800-RAYMAN-O 


TECH Inc. 
200 Rolling Hill Road, 
Suite 123 

Mooresville, NC 28115 
Fax: 704-662-6044 
internet: 


International Academy Canada's Leading 
of Merchandising & Design College of Design 


CALL NOW: 416 922 3666 or 1 800 361 6664 


rayman3d @ ad.com 
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CANDELA COLOR COMPUTER GRAPHICS: 


agers Ng YSTEM A Worldwide Market Report 


The CCMS is a color toolbox for software 
developers, You can create 3-D, non-linear, 
non-separable color transformations that are 
necessary for high-end color correction. This 
comprehensive library of C callable routines, 
color transformations, gamut mapping func- 
tions, image test targets and clearly written API 
is all you need to solye complex color calibra- 
tion and color matching problems. You can pro- 
duce Candela ColorCircuits® for the highest 
precision-speed transformations or create Color 
Rendering Dictionaries for compatibility with 
ADOBE Postscript Level 2. The CCMS is 
Available for most ANSI C supported environ- 
ments. A 138 page API is available FREE to 
qualified developers. 


CANDIES 


Candela Ltd. « 1676 East Chiff Road 
Burnsville; MN 55337-1300 
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DIRECT MAIL 
MARKETING 


arget your direct mail offering 

by selecting from CGW’s 
62,000+ high tech buyers. These are the 
professionals with high-dollar buying 
power for your product or service. 


An incredible resource for those who 
need to understand the dynamics and 
directions of this complex marketplace. 


Use one or more of the many available 
selections to pinpoint mail to only those 
prospects who meet your exacting criteria. 


The Market Report includes: 
@ Technology trends 
Predictions of growth rates 
@ In-depth review of the computer 
graphics market 


Perfect for catalogs, new product litera- 
ture, and seminars. 


Call 800-962-4669, 
(FAX 918-831-9497) 

to have full information 
faxed or sent to you. 


This valuable report sells for $15.00. 


To order your copy, make your check payable to: 
Computer Graphics World, Mail to: Becky Biggar, 
PennWell Graphics Group, Ten Tara Boulevard, 
Fifth Floor, Nashua, NH 03062-2801. Tel: 603-891- 
9157; Fax: 603-891-0539. 


1421 South Sheridan 
Tulsa, OK 74112 
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